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PREFACE

Energy-performance improvements in consumer products are an essential element in any government's
portfolio of energy-efficiency and climate change mitigation programs. Governments need to develop
balanced programs, both voluntary and regulatory, that remove cost-ineffective, energy-wasting prod-
ucts from the marketplace and stimulate the development of cost-effective, energy-efficient technology.
Energy-efficiency labels and standards for appliances, equipment, and lighting products deserve to be
among the first policy tools considered by a country's energy policy makers. The U.S. Agency for
International Development (USAID) and several other organizations identified on the cover of this
guidebook recognize the need to support policy makers in their efforts to implement energy-efficiency
standards and labeling programs and have developed this guidebook, together with the Collaborative
Labeling and Appliance Standards Program (CLASP), as a primary reference.

This second edition of the guidebook was prepared over the course of the past year, four years after

the preparation of the first edition, with a significant contribution from the authors and reviewers men-
tioned previously. Their diligent participation helps maintain this book as the international guidance
tool it has become. The lead authors would like to thank the members of the Communications Office
of the Environmental Energy Technologies Division, Lawrence Berkeley National Laboratory for their

support in the development, production, and distribution of the guidebook.

This guidebook is designed as a manual for government officials and others around the world responsi-
ble for developing, implementing, enforcing, monitoring, and maintaining labeling and standards-
setting programs. It discusses the pros and cons of adopting energy-efficiency labels and standards and
describes the data, facilities, and institutional and human resources needed for these programs. It
provides guidance on the design, development, implementation, maintenance, and evaluation of the
programs and on the design of the labels and standards themselves. In addition, it directs the reader to
references and other resources likely to be useful in conducting the activities described and includes a

chapter on energy policies and programs that complement appliance efficiency labels and standards.

This guidebook attempts to reflect the essential framework of labeling and standards programs. It is
the intent of the authors and sponsor to distribute copies of this book worldwide, at no charge, for the
general public benefit. The guidebook is also available on the web at www.clasponline.org and may be

downloaded to be used intact or piecemeal for whatever beneficial purposes readers may conceive.
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1 . INTRODUCTION

m Labels and Standards in Context

Nations traditionally classify their final energy consumption into three sectors—buildings, industry, and
transportation. In residential and commercial buildings, energy is consumed by appliances, equipment,
and lighting. In homes around the world, energy is consumed by everything from refrigerators and
clothes-washing machines to garbage compactors and desktop computers, all in ever-increasing num-
bers. In office buildings, energy is consumed by everything from computers and copiers to water coolers
and photosensor-controlled lighting, also in ever-increasing numbers. Heating and cooling equipment—
often out of sight—is a collection of energy-consuming equipment as well. The energy-efficiency label-
ing and standards-setting programs described in this guidebook are intended to reduce the energy

consumption of all of these products without diminishing the services they provide to consumers.

Worldwide, people consume 422 Exajoules (EJ) or 400 quadrillion British thermal units (Btus) of
marketed energy. This energy consumption contributes about 25 to 30% of energy-related CO, emis-
sions, accounting for 26% of all anthropogenic CO, emissions and 14% of our net contribution to
climate change from all greenhouse gases (Wiel 1998). The use of energy in human activities related

to buildings, including the use of appliances, equipment, and lighting, accounts for 42% of total energy
consumption (including the use of biomass) and 36% of total energy-related CO, emissions. Indus-
trialized countries consume half of this energy; the remainder is consumed by the rest of the world
(Price et al. 2005).

The above numbers are a snapshot of today’s energy use patterns; what's ahead? Recent (1995 to 2002)
annual average growth rates in primary energy use in buildings range from around —0.3% in Eastern
Europe and the former Soviet Union countries to over 6% in the commercial sector of the developing
Pacific Asian nations. On average, energy use in buildings is growing by about 2% per year worldwide,
and the rate of growth has increased since 1995 (Price et al. 2005). Such continued growth in energy
use in buildings is likely to contribute to overstressing many already stressed economies and environ-

ments around the world.

Energy growth rates will vary among nations according to structural differences in their economies
(demographics, industrial composition, economic growth) and differences in the energy services that

each energy consumer chooses or desires to purchase. In the building sector, these differences in
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preferred energy services are affected by varying climates, construction methods, and cultural habits.
Each country can accommodate its natural growth in the demand for energy services by some combina-
tion of supplying more energy and improving the efficiency of energy consumption. In all sectors,
improving energy efficiency before increasing energy supply is generally the more economically efficient
national strategy. A portfolio of energy policies is available to governments for this purpose, including
strategic energy pricing, financing and incentive programs, regulatory programs, government purchasing

directives, and consumer education.

Improving energy efficiency in the residential- and commercial-buildings sectors not only saves money
and reduces pollution but also improves the indoor environment of homes and the productivity in
commercial buildings. Energy-efficiency labels and standards for appliances, equipment, and lighting
offer a huge opportunity to improve energy efficiency and are especially effective as an energy policy.
Government labeling and standards-setting programs can affect most of the energy that will be used in
buildings just two decades from now. As Figure 1-1 below indicates, most of the energy-consuming

products that will account for building energy use 20 years from now have not yet been built.

Well-designed mandatory energy-efficiency standards transform markets by removing inefficient prod-
ucts, with the intent of increasing the overall economic welfare of most consumers without seriously

limiting their choice of prod-

Most ucts. Energy labels empower
. PrOﬂUCtS 100~ consumers to make informed
that will use
energy in = B choices about the products they
buildings in g 80l buy and to manage their ener-
2020 h o .
not ?,\:: 2 L gy bills. Perhaps the most dra-
been built. g 801 - Units sold matic example in the world of
_ = pre-2000 .
E - the effectiveness of energy-
7 40F | gggg_szcggo efficiency standards and labels
c
3 - is the transformation of the
? 20 refrigerator market in the U.S.
& E The average new refrigerator
0 s ' . : sold in the U.S. today uses, per
5 ina
year, only a quarter of the elec-
Figure 1-1 Source of energy consumption in buildings in 2020 tricity that would have been
used by a refrigerator sold 30

years ago when standards and
labels were first introduced, despite the new product’s increased size and added features. Such improve-
ments in energy efficiency not only improve a nation’s economic efficiency and foreign trade, they also
enhance people’s lives by lowering consumers’ energy bills and making energy services more affordable,
enhancing labor markets, and improving public and environmental health. Labels and standards are
appropriate for most cultures and marketplaces; therefore, the authors believe that energy-efficiency

labels and standards deserve to be the cornerstone of any country’s balanced portfolio of energy policies
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and programs. Often, benefits similar to those from mandatory standards can be achieved by voluntary
labels and other voluntary energy-efficiency programs, and opinions sometimes differ on which type of
program should be considered first. The specific extent to which labels and standards should be applied
and the balance of programs that will most effectively limit energy growth and at the same time stimu-
late economic growth will depend on individual national circumstances and other considerations dis-

cussed in this guidebook.

m Purpose of This Guidebook

The authors have written this guidebook to assist policy makers and the institutions they represent in
introducing energy-efficiency labeling and standards-setting programs for appliances, equipment, and

lighting products and maintaining these programs effectively over time.

Policy makers will be faced with many difficult questions in the course of developing and maintaining

labels and standards-setting programs. The guidebook is designed to assist policy makers in:

m determining whether a labeling or standards-setting program is right for their countries and, if it is,

determining what combinations of programs and products are appropriate
m designing, developing, implementing, and maintaining labels and standards

m understanding the data; facilities; and cultural, political, and human resources necessary to reach

their goals

m learning about existing field experience with energy-efficiency labeling and standards (through case

examples and references)

One goal of this guidebook is to introduce the key steps in the standards-setting and labeling processes
and to give a detailed explanation, based on collective experience, of the most direct and effective ways
to undertake those steps. Many of the steps discussed can be harmonized with parallel activities of inter-
national organizations and other countries in the region and can be undertaken at relatively modest cost,

resulting in significant economic and environmental benefits.

Except when discussing other government energy policies related to labeling and standards (Chapter 10),
the guidebook does not address the building codes that are prevalent in most industrialized countries,
throughout Southeast Asia, and elsewhere around the world, nor does it address energy-efficiency stan-

dards or labels for industrial processes or transport.

m Modifications in the Second Edition

During the three years since the first edition of this guidebook was published, there has been increasing
activity in standards-setting and labeling around the world. Labeling and standards in numerous

countries have broadened their coverage to include new products such as electric motors, commercial
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lighting, and electric transformers. New standards have been introduced, and old standards have been
updated to be more stringent. New labels have been introduced, and old labels have been redesigned to
be more influential. The authors feel that the time is appropriate to share with the readers of the guide-

book the news of shifting emphasis and progress in the field.

This second edition contains the same core material as the first edition, but the authors have updated
examples and citations to dated material and clarified the text as needed. In addition, we have modified
the book in four noteworthy ways. First, we have added a new Chapter 7 on public information cam-
paigns (inserted just before the original Chapter 7) because an information campaign is an important
element of standards-setting and labeling programs that was underemphasizad in the first edition.
Secondly, Chapter 5 on label design now crisply distinguishes between the development of comparison
labels and the development of endorsement labels and overcomes a previous underemphasis on endorse-
ment labeling. Thirdly, Chapter 8 has been retitled and significantly revised to address verification and
compliance more broadly than in the first edition. Finally, throughout the book, the authors have
described and given references to the dramatically increasing attention that nations around the world are
paying to regional efforts to align and harmonize various elements of standards-setting and labeling pro-

grams, especially the adoption of testing protocols and mutual recognition of test results.

m How to Use this Guidebook

The guidebook presents core concepts likely to be useful to people responsible for:

m considering whether or not to initiate an energy-efficiency labeling and/or standards-setting program
m designing the program
® implementing the program, and/or

® monitoring, enforcing, and maintaining the program
The remainder of the guidebook is organized as follows:

m Chapter 2 is a stand-alone summary, similar to a Synopsis or an Executive Summary, of the entire

volume.

m Chapter 3 explores the many factors that are useful to consider when deciding whether to regulate
the energy efficiency of any energy-consuming product or to require or encourage the provision of
standardized and accurate information about its energy efficiency. Chapter 3 also discusses political,
institutional, cultural, regional, technical, and economic factors that affect how successful or desirable

such a program might be in various countries.

m Chapters 4, 5, 6, and 7 describe the mechanics of labeling and standards programs, focusing on prod-
uct testing (Chapter 4), label design (Chapter 5), standards analysis and determination of standards

levels (Chapter 6), and communication campaigns (Chapter 7).

Chapter 1




m Chapters 8 and 9 address operation and maintenance of labeling and standards programs; Chapter 8

focuses on maintaining and enforcing labels and standards and Chapter 9 on evaluating their impacts.

m Chapter 10 recognizes that the most effective national energy strategies are robust aggregations of
many energy policies designed to transform markets and discusses how energy-efficiency labels and

standards fit into a comprehensive national energy strategy.

Each chapter begins with “Prescriptions.” These are the fundamental lessons that the more than 50 con-
tributing authors and reviewers have learned from their many years of experience—the essential features

of a successful energy-efficiency labeling and standards-setting program.

Chapters 2 through 9 each contain flow charts showing the basic steps in the relevant aspect of labeling
or standards-setting that is addressed in that chapter. Together these flow charts make up a checklist of

the many actions necessary to undertake a successful program of energy-efficiency labeling or standards.

Throughout the guidebook, the authors use the phrases “labels and standards” and “labeling and
standards-setting” to refer broadly to programs that include any combination of mandatory or voluntary
energy-efficiency labels, labeling, standards, and standards-setting. When our descriptions or prescrip-

tions apply narrowly, we note which particular categories of programs we are addressing.

This guidebook and a comprehensive set of complementary support tools and resources are available on

the Collaborative Labeling and Appliance Standards Program (CLASP) website: www.clasponline.org.

Versions of the first edition of this guidebook in Spanish and Korean can be downloaded from the
CLASP website. A version of the first edition in Chinese can be obtained by contacting CLASP at

cegan@clasponline.org.
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2 . ENERGY-EFFICIENCY LABELS AND STANDARDS:
AN OVERVIEW

Guidebook Overview Prescriptions

®© 6 ©¢ © O

Verify that efficiency labels and standards are appropriate as a basic element of your
country’s energy policy portfolio.

Apply your scarceresources to the products likely to provide the greatest public welfare .

Select/announce programs for specific products only when you’ve identified the neces-
sary resources.

Allocate sufficient time and resources to adopt a common product-testing procedure for
each major appliance. Focus first on certification of test laboratories and test facilities; if
appropriate, leave actual testing to manufacturers and third-party testing organizations.
Whenever possible, participate in regional or global harmonization of test procedures,
and establish alliances with other nations working toward that goal.

Plan for involvement of manufacturers and all other interested stakeholders at appro-
priate stages in the processes of program design, label design, label specifications
development, and standards-setting.

If you’re new to standards-setting and labeling and have very limited resources, consid-
er starting with a voluntary labeling program until you are comfortable and the stake-
holders are ready for a more ambitious program.

Allocate sufficient time and resources to analyze the effects of any potential standards.
The more the standards level remains grounded in a thorough, objective technical
analysis, the greater the likelihood of political sustainability and subsequent compliance.

Be open to input from all stakeholders, and proceed in a transparent and responsive
manner. Focus on what is best for the country in the long term. Be prepared to with-
stand strong political pressure.

Allocate sufficient resources to monitor, evaluate, and report the impacts of programs.

m Definition of Energy-Efficiency Labels and Standards

Before discussing the many aspects of energy-efficiency labels and standards that follow, we define exact-

ly what is meant by these two terms.
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2.1.1 Labels

Energy-efficiency labels are informative labels affixed to manufactured products to describe the product’s
energy performance (usually in the form of energy use, efficiency, or energy cost); these labels give con-
sumers the data necessary to make informed purchases. We distinguish in this guidebook between two

types of labels:

m endorsement labels

® comparative labels

Endorsement labels are essentially “seals of approval” given according to specified criteria. Comparative
labels allow consumers to compare performance among similar products using either discrete categories

of performance or a continuous scale.

Energy labels can stand alone or complement energy standards. In addition to giving information that
allows consumers who care to select efficient models, labels also provide a common energy-efficiency
benchmark that makes it easier for utility companies and government energy-conservation agencies to
offer consumers incentives to buy energy-efficient products. The effectiveness of energy labels is heavily
dependent on how they present information to the consumer and on how they are supported by infor-

mation campaigns, financial incentives, and other related programs.

2.1.2 Standards

Energy-efficiency standards are procedures and regulations that prescribe the energy performance of
manufactured products, sometimes prohibiting the sale of products that are less efficient than a mini-
mum level. The term “standards” commonly encompasses two possible meanings: 1) well-defined
protocols (or laboratory test procedures) by which to obtain a sufficiently accurate estimate of the ener-
gy performance of a product in the way it is typically used, or at least a relative ranking of its energy
performance compared to that of other models; and 2) target limits on energy performance (usually
maximum use or minimum efficiency) based on a specified test protocol (McMahon and Turiel 1997).
The term “norm” is sometimes used instead of “standard” in Europe and Latin America to refer to the
target limit. In this guidebook, we use the term “test protocol” for specifications regarding testing and

“standards” for target limits on energy performance that are formally established by a government.
There are three types of energy-efficiency standards:

m prescriptive standards
® minimum energy performance standards (MEPS)
B class-average standards

Prescriptive standards require that a particular feature or device be installed in all new products.

Performance standards prescribe minimum efficiencies (or maximum energy consumption) that
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manufacturers must achieve in each and every product, specifying the energy performance but not the
technology or design details of the product. Class-average standards specify the average efficiency of a
manufactured product, allowing each manufacturer to select the level of efficiency for each model so

that the overall average is achieved.

2.1.3 Mandatory vs. Voluntary Programs

Is it best to make labels or standards mandatory? What if manufacturers and importers are legally
required to meet standards but generally do not adhere to them, as reportedly happened in Europe
during the 1960s and 1970s (Waide et al. 1997)? Is the mere threat of mandatory standards enough

to make a voluntary program effective? Switzerland successfully took this approach (Waide et al. 1997).
Japanese manufacturers routinely meet “voluntary targets” even though Japanese regulations make no
mention of enforcement or penalties for not meeting these targets. In Japan, the threat of public disclo-
sure of non-compliance is sufficient deterrent to make voluntary targets effectively mandatory

(Nakagami and Litt 1997, Murakoshi 1999).

Endorsement labeling programs are inherently voluntary. If the program includes a comparison label,
the program can be either voluntary or mandatory or could start as voluntary and evolve to being

mandatory later.

Deciding whether labels or standards should be legally binding is only one aspect of the process of de-
signing a compliance mechanism. The goal is to affect the behavior of importers, manufacturers, sales-
people, and consumers. Successful programs may combine any balance of legal, financial, and social

considerations, depending on the structure, economics, and culture of the society.

2.1.4 Individual Products vs. Product Class

Is it better to set a standard that restricts the energy consumption of every individual product or to set a

standard that controls the average energy efficiency for a class of products?

Most standards that have been set for refrigerators, freezers, clothes washers, clothes dryers, dishwashers,
air conditioners, lighting products, and other household and office products have so far applied to each
unit of every model manufactured. Manufacturers have the discretion to use any combination of tech-
nologies to meet a particular standard. For example, one refrigerator manufacturer may rely on an espe-
cially efficient compressor to meet a new standard while another may rely on a super-insulating door.
Manufacturers test each model they offer and are expected to control production quality so that every
unit meets the standard within a specified tolerance. Compliance can be checked relatively easily by test-

ing any unit.

Switzerland, Japan and the European Union (E.U.) (through its negotiated agreements) are noted excep-
tions. These countries give manufacturers the discretion to achieve differing levels of energy efficiency in

various models so long as the overall energy-savings target is achieved. This additional flexibility in the
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mix of products gives manufacturers the opportunity to find creative and economically efficient ways

to achieve the desired overall efficiency improvement. However, it requires a more elaborate and sophis-
ticated procedure for assessing and enforcing compliance and adds considerable complexity to manufac-
turer production and shipment schedules. Because the average is an aggregation of different efficiencies

of different models, it depends heavily on the relative sales of the different models, which creates uncer-
tainty about whether the class average will actually meet the target on the reporting date for compliance

with the standards.

m Rationale for Energy-Efficiency Labels and Standards

Energy-performance improvements in consumer products are an essential element in any government’s
portfolio of energy-efficiency policies and climate-change-mitigation programs. Governments should
develop balanced programs, both voluntary and regulatory, that remove cost-ineffective, energy-wasting
products from the marketplace and stimulate the development of cost-effective, energy-efficient technol-
ogy, as shown in Figure 2-1. In some circumstances, mandatory requirements are effective. When

designed and implemented well, their advantages are that:

m they can produce very large energy savings

m they can be very cost effective and helpful at limiting energy growth without limiting economic

growth

m they require change in the behavior of a manageable number of manufacturers rather than the entire

consuming public

Standards shift the
distribution of energy- After standards
efficient models of /
products sold in the
market upward by
eliminating inefficient
models and
establishing a baseline
for programs
that provide incentives
for “beating the
standard.” Labels shift
the distribution of
energy-efficient models
upward by providing = e
information that allows Standard level
consumers to make

- After labels
Before labels S / and standards
and standards . ~

= 7

Number of Units Sold
b

rational decisions and
by stimulating
manufacturers to
design products that
achieve higher ratings
than the

minimum standard.

Energy Efficiency

Figure 2-1 The impact of energy-efficiency labels and standards on the
distribution of products in the marketplace: The Concept
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m they treat all manufacturers, distributors, and retailers equally

m the resulting energy savings are generally assured, comparatively simple to quantify, and readily verified
The above benefits can easily be nullified if programs are not designed and implemented effectively.

The effect of well-designed energy-efficiency labels and standards is to reduce unnecessary electricity
and fuel consumption by houschold and office equipment, e.g., refrigerators, air conditioners, water
heaters, and electronic equipment. Reducing electricity use reduces fuel combustion in electric power
plants. Cost-effective reduction in overall fuel combustion has several beneficial consequences. The six

most significant of these benefits are:

Dumping Inefficient Products on

m reducing capital investment in energy supply e B Ve
rade Partners that Have Wea

infrastructure

or No Standards

m enhancing national economic efficiency by

reducing energy bills In an unusual twist, a recent study that

. benchmarked the performance of air con-
m enhancing consumer welfare

ditioners among five Asian economies
m strengthening competitive markets found that the “developing” countries
(China, Korea, Malaysia, and Thailand)

m meeting climate change goals - R ) -
were “dumping” inefficient air condition-

m averting urban/regional pollution ers on the more developed countries

(Australia), which at the time did not have
As individual nations around the world increasingly a minimum efficiency standard for air
adopt and expand standards-setting and labeling conditioners. In part as a response to the
programs, the harmonization of elements of these report, Australian manufacturers and

programs often brings additional benefits, primarily: efsmianiens Eve agreeel T gpeeel @

adoption of minimum standards for air

- reducing program costs by adopting program conditioners, in order to keep the ineffi-

elements from trade partners cient imported models off the market

(Danish Energy Management 2004).

m avoiding or removing indirect barriers to trade

m avoiding the dumping of inefficient products on
trading partners (see insert: Dumping Inefficient Products on Trade Partmers that Have Weak or No
Standards)

The benefits of standards and labeling programs are described in the following subsections.

2.2.1 Labels and Standards Reduce Capital Investment in
Energy Supply Infrastructure

In industrialized countries, energy consumption by appliances, equipment, and lighting is already sub-
stantial. Energy use per capita has generally stabilized, and total energy use in buildings is growing
roughly proportionally to population growth. In developing countries, by contrast, energy consumption

in buildings is generally much lower than energy consumption in buildings in industrialized nations but
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is growing rapidly as more people use particular types of appliances and per-capita energy consumption
increases. For example, Denmark, with a Gross Domestic Product (GDP) per capita of US$39,647, had
total per-capita energy use of 154 megajoules in 2002, which had been growing at the rate of 0.02%
per year during the previous 10 years. In the same year, Thailand with a per-capita GDP of US$3,000,
had total per-capita energy use of 57 megajoules, with per-capita energy growth during the same 10-year
period of 4.3% per year (IEA 2002). Most other countries (excluding the economies in transition of the
former Soviet Union) have growth rates that fall between these two examples. Countries that expect
rapid energy growth (which is most countries) face the uncomfortable need to invest hard currency in

energy-consuming products and new power plants to supply the resulting energy needs.

Improvement in the energy efficiency of an electricity-, natural-gas-, or other fuel-consuming product
reduces the amount of energy that the product uses. If the product consumes electricity and operates at
times of peak power demand, the improved efficiency also reduces demand for new power plants. The
investment that would be required for new power plants is vastly more expensive than the increased cost
of designing and manufacturing energy-efficient components for the energy-consuming products that
these power plants service. For example, an unpublished analysis by Ernest Orlando Lawrence Berkeley
National Laboratory (LBNL) in the mid 1990s showed that if improvements in energy efficiency avert-
ed 20% of Pakistan’s projected energy demand during the following 25 years, Pakistan would need
US$10 billion less in hard currency for capital investments in power plants, transmission lines, and fuel.
At the time, these efficiency improvements could have cost as little as $2.5 billion, with a portion of
that in local currency. In other words, efficiency labels and standards are a highly cost-effective way to
reduce future investments in expensive power plant construction, freeing capital for more economically
advantageous investments in the energy sector, such as compact fluorescent lamp (CFL) manufacturing

facilities or basic health and educational services.

2.2.2 Labels and Standards Enhance National Economic Efficiency
by Reducing Energy Bills

The above rationale of reduced future investments applies equally to spending on fuel. Efficiency labels
and standards reduce future investments in fuel acquisition, delivery, and use. The amount that is spent
in the energy sector of any country in any year siphons money away from other sectors. Because much
energy-sector spending directly supports production of other goods and services, a more efficient energy

sector results in a more efficient economy:.

Considering Pakistan as an example again, the 20% reduction in energy consumption discussed above
would have reduced the country's electricity-to-GDP growth-rate ratio from the then-current range

of 1.0 to 1.5, which was steadily increasing the relative energy cost in the economy, to a more desirable
range of 0.8 to 1.2, which would have freed much hard currency for other important social and eco-

nomic expenditures.

Perhaps the comparison of investment in energy-efficiency standards and labels to investment in power

production shown in Figure 2-2 is the best way to demonstrate the economic benefits. The figure shows
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that, over its entire history, the U.S. energy-efficiency standards program has avoided the need for sup-

plying additional electricity at a cost that is one-third that of actually having to supply it.

The cost of 7
avoiding
electricity use
with energy-
efficiency
standards is far
less than the
cost of having
to supply it.

Annualized Cost in 1999
{cents per KWh)

Gas Standards
Combined ~ Qean  Combustion eeothermal  Wind &
Cycle Labels

Figure 2-2 The cost of electricity in the U.S. from various new sources
Source: U.S. Energy Information Administration’s National Energy Modeling System and
(Meyers 2004)

2.2.3 Labels and Standards Enhance Consumer Welfare

When applied appropriately, labels and standards can boost energy efficiency and enhance consumer
welfare. In the U.S,, for example, the number of refrigerator models and features available to consumers
has increased since efficiency standards have been put in place, and purchase prices have been even
lower than those expected and justified by regulators (Greening et al. 1996). The average amount of
electricity needed to operate a new refrigerator in the U.S. has dropped by 75% since standards we re first
announced in the state of California almost 30 years ago even though new refrigerators have enhanced
features and larger capacity. (It is important to note, however, that, if inappropriately and unnecessarily

applied, standards can limit choice, add to product cost, and disrupt trade.)

2.2.4 Labels and Standards Strengthen Competitive Markets

If designed effectively, energy-efficiency standards and improved products can make local businesses
more profitable in the long run; make local appliance, lighting, and motor manufacturers more com-
petitive in the global marketplace; and make local markets more attractive for multinational commerce.
By contrast, unnecessary and inappropriate standards can undermine burgeoning new local industries
at a time when access to capital and other resources is limited. In addition, standards can have either

a positive or negative effect on trade, by purposefully or inadvertently creating or removing indirect

trade barriers.

There are many anecdotes and various views on the effects of standards on individual companies, and

many manufacturers claim that they have been unsuccessful in maintaining margin on incremental
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product costs after the implementation of energy-performance standards. The desired outcome seen by
some stakeholders is not always the actual outcome, as evidenced by consolidation of manufacturers in

the U.S., and, in some cases, a shift of domestic manufacturing jobs offshore.

In sum, the application of new standards offers a government an opportunity to effect a change in its
nation’s business environment. The desired outcome is a strengthened competitive market in the long

run although there is the risk that some manufacturers will be distressed in the short run.

2.2.5 Labels and Standards Meet Climate-Change Goals

Energy-efficiency labels and standards can help a country meet climate-change goals. Reducing electrici-
ty consumption decreases carbon emissions from fossil-fuel power plants. For example, appliance stan-
dards currently in effect in the U.S. are projected to reduce residential-sector carbon emissions by an
amount equal to 9% of 1990 levels by the year 2020 (Meyers 2004).

2.2.6 Labels and Standards Avert Urban/Regional Pollution

Energy-efficiency labels and standards can help a country avert urban/regional pollution. Reducing ener-
gy consumption in buildings also decreases fossil-fuel power plant emissions of sulfur dioxide, nitrogen

oxides, particulate matter, and other toxic gases and aerosols.

2.2.7 Harmonized Labels and Standards Reduce Program Costs and
Foster Global Trade

As labeling and standards-setting programs proliferate, international cooperation is becoming increasing-
ly advantageous in reducing the resources needed for developing these programs and in fostering global
trade by avoiding or removing indirect trade barriers. The International Energy Agency (IEA) identifies
several forms of cooperation, including: collaboration in the design of tests, labels, and standards; har-
monization of the test procedures and the energy set points used in labels and standards; and coordina-

tion of program implementation and monitoring efforts. Such cooperation has five potential benefits
(IEA 2000):

m greater market transparency

m reduced costs for product testing and design

m enhanced prospects for trade and technology transfer

m reduced costs for developing government and utility efficiency programs

m enhanced international procurement

Recently, more and more countries have been making a distinction between unilateral alignment of
elements of standards-setting and labeling programs with those of trade partners and harmonization of

these program elements in multilateral forums and compacts. The benefits from these two approaches

to cooperation are basically the same.
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Nations joining in regional harmonization activities have expressed differing reasons for their participa-
tion, including the desire to:

® improve energy efficiency

® improve economic efficiency (improve market efficiency)

m reduce capital investment in energy supply

m enhance economic development (enhance quality of life)

m avert urban/regional air pollution

m help meet goals to reduce climate change

m strengthen competitive markets (reduce trade barriers)

m reduce water consumption

m enhance energy security

This diversity of reasons for participating in regional harmonization activities has not diminished the
commonality of interest in achieving harmonization. Delegations of countries and participants in
various regional harmonization efforts have agreed, with little controversy, to seck one or more of the
following:

m harmonized test facilities and protocols

® mutual recognition of test results

® common content for comparison energy labels

m harmonized endorsement energy labels

m harmonized MEPS for some markets

m shared learning about the labeling process

m shared learning about the standards-setting process

Furthermore, experience has shown that harmonization is aided by broad agreements on economics
and trade, as evidenced, for example, by the harmonization activities of the North American Energy
Working Group in support of the North American Free Trade Agreement and of the Expert Group on

Energy Efficiency and Conservation within Asian-Pacific Economic Cooperation (APEC) (Wiel and
Van Wie McGrory 2003).

The paragraphs above describe the benefits of well-designed and effectively implemented labels and stan-
dards. It is important, however, to remember that ill-advised or poorly designed or executed programs
can actually harm consumers, manufacturers, and other stakeholders, as well as the overall economy
and the environment. Some examples of negative effects of ineffective efforts are worth noting. With
regional cooperation, formal harmonization of standards by treaty rather than voluntary unilateral align-

ment might result in adoption of a “least common denominator” that may restrain the more progressive
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countries. A regional harmonized approach might also add administrative complexity and delay the
process. Perceptions that a country is surrendering sovereignty to other countries as part of a harmoniza-
tion effort can create political impediments as well. In national programs, inattention to detail in the
development and implementation of the program can have especially devastating impacts on poor con-
sumers or small manufacturers. Standards that are too weak, endorsement labels placed on average-per-
forming products, and comparison labels that communicate poorly offer little relief from high utility
bills or from low-quality products. Standards that are too strong can cause overinvestment in energy
efficiency, resulting in overly stressed manufacturers and in consumers paying, on average, more for a
product than they will recover in utility-bill savings. This in turn decreases national economic efficiency.
Careful attention to the issues raised in this guidebook can help countries avoid some of the pitfalls

mentioned above.

m History and Scope of Energy-Efficiency Labels and Standards

Conceptually, energy-efficiency labels and standards can be applied to any product that consumes
energy, directly or indirectly, as it provides its services. The national benefits of labels and standards
applied to the most prevalent and energy-intensive appliances, such as household refrigerators, air condi-
tioners, water heaters and electronic equipment, are, initially, generally substantially higher than the

cost of implementing the labels and standards programs and producing the efficient products. The strin-
gency of initial standards is typically ratcheted up over time to accelerate the adoption of new technolo-
gy in the marketplace, and the threshold criteria for endorsement labels are similarly raised over time.
Likewise, the bandwidth or definition of categories for comparison labels is updated over the years. The
need for periodic ratcheting and the cost effectiveness of any increases in standards levels will be unique-
ly determined for any product by the rate at which new technology is developed and the rate at which
manufacturers voluntarily invest to incorporate this new technology into their product lines. The bene-
fits from labels or standards for less common or less energy-intensive products, such as toasters, are often

too small to justify the costs.

The first mandatory minimum energy-efficiency standards in modern times are widely believed to have
been introduced as early as 1962 in Poland for a range of industrial appliances. The French government
set standards for refrigerators in 1966 and for freezers in 1978. Other European governments and Russia
introduced legislation mandating efficiency information labels and performance standards throughout
the 1960s and 1970s. Much of this early legislation was weak, poorly implemented, had little impact
on appliance energy consumption, and was repealed during the late 1970s and early 1980s under pres-
sure to harmonize Eu ropean trading conditions (Waide et al. 1997). The first energy-efficiency stan-
dards that dramatically affected manufacturers and significantly reduced the consumption of energy
were mandated in the U.S. by the state of California in 1976. These standards became effective in 1977
and were followed by U.S. national standards that became effective starting in 1988. By the beginning
of the year 2000, 43 governments around the world (including the 15 original members of the E.U.)
had adopted at least one mandatory energy-efficiency standard. By 2004, the number had increased to

55 (including the addition of the seven E.U. accession countries that did not already have a program).
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The beginning standards level set for each product has varied by country. For countries designing stan-
dards to have long-term impact, the intent is for standards to become increasingly stringent over time as
part of the basic strategy, noted above, for coaxing newly emerging energy-efficient technology into the
m a rketplace. Development of new technology is never ending although the ultimate efficiency of some
p roduct components is limited by natural laws (for example, the vapor compression system used for
refrigerators and room air conditioners is limited by the theoretical Carnot cycle). Nevertheless, humans
are inherently innovative, and rates of efficiency improvement vary widely over the full range of appli-
ances, equipment, and lighting products. Refrigerator standards in the U.S. are the most dramatic exam-

ple of emerging technology and the ratcheting effect, which can be seen vividly in Figure 2-3.

Comparison labeling programs have developed in parallel with standards. In 1976, France introduced
mandatory comparison labeling of heating appliances, boilers, water heaters, refrigerators, clothes wash-
ers, televisions, ranges, and dishwashers. Japan, Canada, and the U.S. soon followed suit with programs
covering these and other products. U.S. labels enacted by law in 1975 took effect under the name
EnergyGuide in 1980 for major houschold appliances. No new mandatory labeling programs we re under-
taken until Australia adopted one in 1987. The Australian program, like the eight additional programs
that were created around the world throughout the 1990s, also covers major household appliances

(Duffy 1996).

Energy-
efficiency
standards are
the primary
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average new
refrigerator sold
in the U.S.
today uses one-
quarter the
electricity of the
average new
refrigerator
manufactured
30 years ago.
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Figure 2-3 The power of ratcheting the stringency of standards: the example of U.S.
refrigerator standards
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The Status of Energy-Efficiency Labels and Standards (as of September 2004)

Table 2-1
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This table shows the chronological order in which countries first adopted an energy-efficiency label or standard.
Since the indication dates shown for each country, many of the programs have been vastly expanded and updated
(i.e., voluntary to mandatory, introduction of new product MEPS or labeling).
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detailed list of sources, please consult the on-line version of the table at : www.clasponline.org/GB2ndEdition/Chapter2/Table2 1.xls
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Recently, a number of countries have initiated programs of voluntary endorsement labeling for energy-
efficient products. One of the most extensive and widely known programs is the U.S. ENERGY STAR
program. Introduced in 1992 to recognize energy-efficient computers, the ENERGY STAR endorse-
ment labeling program has grown to identify efficient products in more than 40 categories including
household appliances, home electronics (televisions, audio systems, etc.), computers and other office
equipment, residential heating and cooling equipment, and lighting. Many other countries including
Australia, Canada, China, Brazil, and the United Kingdom (U.K.) have subsequently implemented
national programs. The International Finance Corporation of the World Bank Group recently launched
a multinational Efficient Lighting Initiative (ELI) that has so far supported endorsement labeling of
efficient lighting products in seven developing and transition countries. By 2004, the number of coun-
tries labeling at least one product with a comparison label, endorsement label or energy-related ecolabels

had grown to 51.

The history of initiation of labels and standards programs during the past three decades and the pro-

grams’ current status is shown in Table 2-1 on previous pages and Figure 2-4 below. Readers are advised

to check www.clasponline.org/GB2ndEdition/Chapter2/Table2 1.xls for updates to Table 2-1.
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Figure 2-4 Growth in the number of countries that have adopted
at least one standard or label

Resources Needed for Developing Energy-Efficiency Labels
and Standards Programs

The development and implementation of energy-efficiency labels and standards require legal, financial,
human, physical, and institutional resources. Each of these already exists to some degree in every coun-
try, and each is likely to need at least a little, if not major, bolstering to facilitate an effective labeling

or standards program. The remaining chapters of this guidebook address the resources required for each
step in the process. Below, we describe one anecdotal experience of the overall magnitude of government

spending needed to develop and implement an energy-efficiency standards program.
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The U.S. program of national, mandatory energy-efficiency standards began in 1978. By 2004, the

program had developed (and, in 17 cases, updated) 39 residential and commercial product standards.

During the first 19 years of program, the U.S. government spent US$104 million on developing and

implementing these standards, with an average annual expenditure of US$5.5 million and never more

than US$11.3 million or less than US$2.3 million in a single year. Annual spending per household was

in the range of 2¢ to 12¢ per year for a total of $1.00 over 19 years ($2.00 in constant U.S. dollars).

The payback on the increased manufacturer and consumer investments in efficient technology that have

resulted from this endeavor has been enormous, as will be demonstrated in the next section.

Other countries that are developing standards and labeling programs can save some program costs by

drawing on existing work in the U.S., E.U., Australia, and other countries. Still, undertaking a stan-

dards-setting and labeling program requires a serious commitment of resources by the implementing

country.

m| Effectiveness of Energy-Efficiency Labels and Standards

The effectiveness of energy-efficiency labels and standards is generally reported in the form of: calcula-

tions of impacts prepared prior to implementation; anecdotal testimonials; or calculations of impacts

based on monitoring of the response to labels and standards once they are in place.

Whether the calculations are made before implementation or after, they are generally based on solid

market data. These data usually show the potential or actual impact in a dramatic way, as is the case for
clothes-washer efficiency in the U.S. market. Figure 2-5 shows how the U.S.s 1994 standards shifted the

market toward wash-
ers that are substan-
tially more efficient.
The performance dif-
ferences in an un-
regulated market
typically range over a
factor of three, even
more than shown in
Figure 2-5 (Adnot
and Orphelin 1999).
The impact of energy-
efficiency labels has
likewise been dramat-
ic. The first evaluation
of the impact of the
recent E.U. labeling

scheme showed that
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Figure 2-5 The impact of energy-efficiency standards on the
distribution of products in the marketplace: clothes washers

in the U.S.

An
evaluation of
the impact
of 1994
clothes
washer
standards in
the U.S.
shows a
dramatic
upward shift
in the energy
efficiency of
models
offered for
sale after the
standards
were
implemented.
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Figure 2-6 The Impact of energy-efficiency standards and labels on the distribution of
products in the marketplace: refrigerators in the E.U

the sales-weighted average energy efficiency of refrigeration appliances improved by 26% between 1992
and late 1999, with over one-third of the impact attributable to labeling (Bertoldi 2000). The shift in
the efficiency of refrigerators sold in the E.U. is displayed dramatically in Figure 2-6 (Waide 2004, GfK
2003). These assessments clearly imply a huge potential for reducing the energy use of a single product
although they fall short of estimating the overall impact of this reduction (e.g., reduction in total energy

use, net economic effect, or environmental contribution).

The best example of post-implementation calculations of overall impact is the U.S. claims that energy-
efficiency standards adopted to date in the residential sector will result in $130 billion cumulative pres-
ent-valued dollar savings from reduced energy use over the lifetimes of the products after subtraction of
any additional cost for the more efficient equipment. Cumulative primary energy savings during this
period are estimated to total 72 E]J. The result in 2020 is expected to be an 8% reduction in residential
energy use relative to what would have been the case without the standards. Average benefit/cost ratios

for these standards are estimated to be about 2.2 for the U.S. as a whole.

The total $2 per household federal expenditure for implementing the U.S. standards that have been
adopted so far is estimated to have induced investment in energy-saving features equaling $1,000 per
household, which results in $2,170 gross savings per household in fuel costs, and contributes $1,180 of
net-present-value savings per household to the U.S. economy during the lifetimes of the products affect-
ed. Projected annual residential carbon reductions in 2020 are approximately 34 metric tons, an amount

roughly equal to 9% of 1990 residential carbon emissions (Meyers 2004).
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One impact of these mandatory standards is that manufacturers have invested heavily in redesigning

full product lines to comply, spending hundreds of millions of dollars in the U.S. alone. This expendi-
ture may have sometimes contributed to consolidation of manufacturers and relocation of production

to other countries. For example, prior to the institution of standards for residential air conditioners

in the U.S., almost all units sold in the country were made domestically. Now, there is only one compa-
ny in the U.S. producing residential air conditioners. In developing countries, standards have in some
cases protected local manufacturers from foreign competition, but the foreign competition has in other
cases overwhelmed local manufacturers. Standards have had a variety of impacts on a country’s manufac-

turing base.

The 2002 annual report on the savings from the labeling of the 34 products that were at that time
covered by the U.S. ENERGY STAR program showed annual savings in 2001 of 560 trillion EJ and
$4.1 billion. The peak demand reduction resulting from the ENERGY STAR labeling program was
5.7 gigawatts in 2001 and was expected to increase to 7.0 gigawatts in 2002. This report also includes
a prospective analysis of the cumulative savings under target market penetrations for the periods 2002—
2010 and 2002-2020, respectively, showing that all the products together were expected to save 11
quadrillion Btu (quads) by 2010, growing to 31 quads by 2020 (Weber et al. 2003).

Analyses from elsewhere around the world also report substantial impacts from standards and labeling.
During the 1990s, the Demand-Side Management (DSM) Office of the Electricity Generating
Authority of Thailand developed a portfolio of 19 DSM measures, including voluntary labeling pro-
grams for refrigerators and air conditioners. From 1994 to 2000, the total US$13.7 million that the
government spent on these two programs (22¢ per capita) induced spending by consumers on energy-
enhancing features of US$80 million ($2.44 per capita) and resulted in a 168-megawatt (MW) reduc-
tion in peak power, 1,200-gigawatt hour (GWh) reduction in annual electricity use, and an 860 kiloton
reduction in CO, emissions. This saved Thai consumers a net $56 million (91¢ per capita) (Singh and
Mulholland 2000).

An unpublished study of China’s energy-efficiency standards was conducted by the China Center for the
Certification of Energy Conservation Products (CECP), the China National Institute of Standardization
(CNIS), and LBNL for the U.S. Energy Foundation. This study estimated savings from eight new mini-
mum energy-performance standards and nine energy-efficiency endorsement labels that we re implement-
ed from 1999 through 2004 for appliances, office equipment, and consumer electronics. The study
concluded that during the first 10 years of implementation, these measures will have saved 200 terawatt
hours (TWh) (equivalent to all of China’s residential electricity consumption in 2002) and 250 mega-
tonnes of CO, (almost 70 megatonnes of carbon) (Fridley and Lin 2004).

Korea shows similar evidence of the impact of labeling, as does the E.U. Figure 2-7 on the next page
displays the same type of market shift for refrigerators in Korea that is shown for the E.U. in Figure 2-6
(KEMCO 2003).
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Figure 2-7 The impact of energy-efficiency labels on the distribution of products in
the marketplace: refrigerators in Korea

A recent IEA report concludes that if it had not been for the implementation of existing policy measures
such as energy labeling, voluntary agreements, and MEPS, electricity consumption in OECD countries
in 2020 would be about 12% (393 TWh) higher than is now predicted. The report further concludes
that the current policies are on course to produce cumulative net cost savings of 137 billion in OECD-
Europe by 2020. Large as these benefits are, the report found that much greater benefits could be
attained if existing policies were strengthened (IEA 2003).

An example of a testimonial is the remark of a representative of Bosch-Siemens, a European appliance
manufacturer, who was quoted in 1995 as saying “This labelling is having a major effect on our sales
...We see market share decline or rise within even as short as 3 months after labelling commences”
(Ginthum 1995). The reader will have no trouble finding such quotes ranging from euphoria (from a
Chief Executive Officer whose company dramatically increased market share after labels and standards
went into effect) to neutral observations like the example above to despair (from a plant manager whose
facility was shut down because of the introduction of new efficient technology). In addition to individ-

ual anecdotes, policy shifts are sometimes described, as in this excerpt from the United Nations
Foundation (UNF 1999):

Within the broad area of the changes required in the energy systems of both developing and devel-
oped countries, UNF has chosen two specific programmatic areas which would have a highly lever-
aged impact on the future development patterns of the developing world: energy-efficiency labeling

and standards, and community-based rural electrification using sustainable energy technologies.
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and this excerpt from a 2004 speech by Ambassador William C. Ramsay, Deputy Executive Director of

the IEA (Ramsay 2004):

Moreover, these regulations (appliance efficiency standards) save far more than could be saved by any

other efficiency policy at low costs to consumers and society. Energy labels are also a critical element

of an energy efficiency policy strategy as they provide the otherwise missing information on equip-

ment energy use that is needed to allow demand and supply side options to compete in a level mar-

ketplace.

Examples of actual monitoring and verification of the added cost that consumers pay as a result of stan-

dards are hard to find. The most rigorous example that we have found is a retrospective evaluation of the

features and energy consumption of refrigerators in the U.S. prior to 1990 standards and after imposi-

tion of 1990 and 1993 standards. The assessment concluded that “consumers appear to have received

higher levels of cold food storage service at lower operating costs, without significant increases in pur-

chase, or first,” costs” (Greening et al. 1996). Because structural changes in the appliance market accom-

panied the introduction of U.S. refrigerator labels and standards, a rigorous researcher cannot

conclusively attribute the benefits to the
standards. However, researchers are gen-
erally confident that a valid evaluation
of the exact impact of U.S. refrigerator
standards, if that were possible, would
show lower costs and similar benefits
accruing from the labels and standards

than those reported above.

Steps in Developing
Energy-Efficiency
Labels and Standards
Programs

Typical steps in the process of develop-
ing energy-efficiency labels and stan-
dards for consumer products are de-
fined below. These steps are shown
schematically in Figure 2-8, described
briefly in the following paragraphs,
and discussed in depth in subsequent

chapters.
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Figure 2-8 Typical steps in the process of developing consumer
product energy-efficiency labels and standards
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2.6.1 First Step () : Decide Whether and How to Implement Energy

Efficient Labels and Standards

A government’s decision on whether or not to develop an energy-efficiency labeling or standards-setting

program is complex and difficult. Many actors and factors determine whether such a program is benefi-

cial in any particular country. Chances for success are best if the process of making the decision and

preparing to establish a labeling or standards program includes:

assessing how local cultural, institutional, and political factors are likely to influence the adoption and

effectiveness of the program
establishing strong and clear political legitimacy for standards

deciding the extent to which to rely on existing test facilities, test procedures, label design, and stan-

dards already established by international organizations or neighboring countries

assessing the data needs of the program and the capability of the government to acquire and manage

the data

screening and selecting which types of products are the highest priorities

These basic elements in the preparation for a labeling or standards-setting program are described in

Chapter 3. Some key aspects of the process are described below.

Assessing the Capacity to Develop and Implement a Program

Chapter 2

Appropriate constitutional, legislative, and administrative authority must exist or be established

for conducting each of the steps of the standards-setting process. Sometimes the decisions to imple-
ment energy-efficiency labels and standards and to cover particular products are made by legislation.
Otherwise, these decisions must be formally made by the implementing agency. It is best if the steps
and schedule for establishing energy-efficiency comparison labels and standards are clearly prescribed
in enabling legislation or rule making. Endorsement and other voluntary labeling programs may not
require regulatory formality but should still be set up as transparent processes with clear and logical
steps and procedures. In all cases, trained, competent personnel must be available and institutions
must exist to effect change. A testing capability must exist or be established. Resources must be allo-
cated. The potential impact on local manufacturers must be understood and be acceptable. And the

appropriate political will must exist or be reasonably achievable.

Once the decision has been made to adopt energy-efficiency labeling requirements and standards,
the implementing agency must establish rules for all the subsequent steps in the process, that is, for
analysis, public input, compliance testing, certification, marketing and promotion, enforcement,
monitoring, and revision. This is a time-consuming venture that evolves over the years as the initial

strategy is refined.

Serious consideration should be given to aligning or harmonizing elements of the labeling or stan-

dards-setting program to match those of a country’s trading partners. Alignment or harmonization




allows countries, companies,
and consumers to avoid the
costs of duplicative testing and
non-comparable performance
information while also benefit-
ing from a reduction in non-
tariff trade barriers and access
to a wider market of goods.

As mentioned previously,
appropriate harmonization
can avoid the “least common
denominator” approach that
holds all of the participating
countries to the levels that are
acceptable to the least progres-
sive country. It can also avoid
undue complexity and delays
in the process of establishing
standards and labels. Australia
has used this approach as
described in insert: Australia
Aligns With the World's Best
Practice Recognizing the
potential benefits, many
countries are participating in
regional activities directed at
harmonizing energy-efficiency
standards and labels and espe-
cially the testing that underlies

both these measures.

Assessing Data Needs and

Screening/Selecting

Products

Before deciding to implement
energy standards in a country,
it is important to estimate
the potential impact of the
standards by quantifying their

predicted environmental and

Australia Aligns With the World’s Best Practice

Initially, the Australian scheme, copied from North America
and Europe, focused on domestic debates between Australian-
based stakeholders about labeling options. Through the
1990s, the program stalled (with mandatory labels applied to
only six major appliance types). The lower-than-expected
impact of the scheme was attributed to continuing market fail-
ures though this focus on domestic solutions was also eventu-
ally identified as an impediment.

In 1999, the Australian scheme shifted focus to match the
most stringent energy performance requirements mandated
by Australia’s trading partners. This move to expand the focus
to “world best regulatory practice” was a direct response to
program experience and overcame many of the problems of a
domestically focused program. The “best regulatory practice”
policy authorizes Australian government officials to regularly
review energy-efficiency standards in force around the world
to benchmark energy performance of appliances and equip-
ment. It also systematically expands the products covered by
regulated standards in Australia. By relying on standards devel-
oped by trading partners, the Australian government and local
manufacturers avoid the significant costs of conducting tech-
nical and feasibility analyses to justify efficiency regulation of
appliances and equipment and avert the arguments about
trade barriers and technical feasibility of the proposed stan-
dards that so often delay standards in other countries.

The change proved to be successful in releasing cost-
effective energy efficiency benefits in the Australian economy.
The program is now a partnership between government and
industry examining cost effective options to improve end-use
product energy efficiency rather than divisive debates about
what is or is not possible. It regulates 16 product types and has
announced plans to cover up to 50 product types by 2010.
The Australian approach benefits local consumers because, if a
major trading partner has banned the sale of products on inef-
ficiency grounds, those same products cannot be “dumped”
in Australia. Australian manufacturers support the scheme
because, if a product is made in Australia meeting this policy,
it can be exported to any market throughout the world. The
Australian environment benefits from cost-effective energy

conservation and greenhouse gas emissions abatement.
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monetary benefits. Much information on this process is available from existing label and standards
programs around the world. Some information is provided in this guidebook, and much more is
available from the referenced resources. Ideally, assessment of the technical potential of labels and

standards will be based on data collected on the use of consumer products that describe:

m current levels and forecasted trends for efficiency of products in the marketplace

m specific new technology that has recently or will soon become available in the marketplace
B cxistence and characteristics of domestically manufactured products

m existence and characteristics of imported products

m existence and levels of standards in other countries

This assessment will usually involve collecting and interpreting new local data. This process and the
evaluation of how much of the technical potential can be achieved and how much it will cost are
described in Chapter 3.

Deciding which products should be cove red by standards depends on a number of factors. Implement
ing labels or standards for different consumer products, such as refrigerators, freezers, room air condi-
tioners, lamps, and fluorescent lamp ballasts, will involve different costs and yield different benefits.
The opportunity also exists for addressing one specific energy use in most or all appliances with a sin-
gle regulation, as in the case of limiting standby power losses (IEA 2002). In addition to analyzing
the impact of and resources needed to implement a given standard, choosing a standard also may
require assessing the reality and the politics of the manufacturers’ market, the government’s ability to
enforce the standards, and other factors. It is important for program credibility and success that ener-
gy-efficiency labeling and standards programs be established and applied to a product only when the

necessary resources are likely to be available.

2.6.2 Second Stepe : Develop a Testing Capability

A uniform product-testing procedure for each major appliance is a vital precursor to the development of
a label or standard for that product. All manufacturers’ products must be evaluated in the same way.
This requires, for each type of product, a standard metric [e.g., kilowatt-hours (kWh) per year, coeffi-
cient of performance (COP), seasonal energy-efficiency rating (SEER), efficacy factor], a standard test
facility, a standard test procedure, and a process for assuring compliance with testing requirements, as

described in Chapter 4.

Testing capabilities can be created in a testing center within the country, shared among several countries,
or purchased from outside the country. In some countries where most or all of the units of a particular
appliance are imported from foreign manufacturers, it may be cost effective to rely on existing test facili-
ties from the country of origin. Assistance is often available to help plan and design the necessary test

facility (see Section 2.8).
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Testing by manufacturers and private laboratories must be accredited and recognized. Generally, govern-
ment costs are reduced and product marketing delays are avoided if governments rely mainly on private

testing and only conduct audits themselves.

Adoption of existing test protocols for assessing product energy efficiency is strongly preferable to cre-
ation of a new protocol. Existing protocols have the advantage of being known quantities. Repeatability
and reproducibility are established, and the facility needs and benefits and issues associated with existing
p rotocols are already well defined, whereas new protocols pose the risk of new, unforeseen issues. In
addition, there is great benefit to manufacturers and all affected parties if a test protocol is harmonized
at the highest possible level— p referably globally, or at least among regional areas of trade. Harmoni-
zation allows for consistent decision criteria and standardization among all models, which, in turn,
allows for economy of scale in manufacturing. Investments in energy-testing facilities and test resources
are also minimized. Interest and participation in alignment with trading partners, regional harmoniza-
tion collaborations, and international standards organization specifications have been expanding rapidly

in recent years.

2.6.3 Third Gand Fourth @ Steps: Design and Implement a Labeling
Program and Analyze and Set Standards

Label Design

The goal of an energy-labeling program should be to encourage consumer awareness and choice in

the purchase of an energy-using product or appliance and thus shift the market toward greater energy

efficiency. From a consumer’s perspective, the energy label is the most important and obvious element

of the program. However, the label that appears on a product is only a small part of an elaborate
infrastructure. The design of a labeling program involves several key choices:

m What products should be covered?

m Should a program start with endorsement or comparative labeling?

m How, and to what degree, should endorsement and comparative labels be linked?

m If a comparative labeling program is chosen, should it be mandatory or voluntary?

m Should comparative labels be continuous or categorical?

After these choices are made, label requinments can be established in a variety of ways, usually

involving consumer researd (e.g., use of focus groups) as an important element. Label designers

typically face the choice of whether to focus on accommodating current consumer response to achieve

short-term impact or striving for long-term changes in consumer understanding and behavior. This
choice is addressed in more detail in Chapter 7, and all aspects of designing labels are addressed in

Chapter 5 where examples of several types of labels are described.
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After a labeling program has been designed, coordination with the testing program is required to
ensure that the information presented on the label is accurate. Then the label design can be finalized

and the program implemented.

Consideration should be given to regional labeling if the marketplace, particularly for imported prod-
ucts, is more regional than national. Even slightly different labeling requirements among nations can
be disruptive to trade, limit choices, and add to consumer costs. Harmonization of labels needs to be
considered in two parts: harmonization of the technical foundation (i.e., shared metrics and technical
categorization) and harmonization of label format and presentation. There are good reasons for har-
monizing the former as broadly as possible as long as this doesn't significantly restrain the more pro-
gressive participants in the collaboration or bog down the process in bureaucratic red tape. Harmoni-
zing label design can be beneficial but may have limitations if cultural differences among participat-
ing countries would render a single label design ineffective. In such situations, customized label

designs may be preferable.

Standards-Setting

Chapter 2

A standard can be set to:

m climinate inefficient models currently on the market
m avoid import of inefficient products

m encourage importers and local manufacturers to develop more economically efficient products

Several types of analyses should be conducted to ensure that a standard achieves its purpose. Follow-
ing is a listing of the types of analyses that have been used and are based on existing methodologies
for determining the level at which to set a standard. These methods are described in detail in
Chapter 6. The resources that any country devotes to these analyses should be carefully tailored to
the country’s specific situation. Sometimes simplified analyses can be conducted or analytical results
adapted from other countries. Each country needs to customize existing data and analytical models
to fit its own needs, train government staff or others to perform the analysis, and review the analysis

to verify results.

Engineering Analysis—An Engineering Analysis assesses the energy performance of products currently
being purchased in the country and establishes the technical feasibility and cost of each technology
option that might improve a product's energy efficiency as well as evaluating each option’s impact on

overall product performance.

Market Analysis—A Market Analysis is an alternative to an engineering analysis. It looks at the exist-
ing efficiency or energy consumption choices for a product of a given size available in the regional or
national market and compares the difference in cost for each choice with the difference in energy use.

This method may be used when it is difficult to perform engineering analysis or when it would be




helpful to corroborate the results of the engineering analysis. This method generally (but not always)
produces less ambitious energy-efficiency targets than an engineering analysis will because some cost-

effective technologies may not yet be incorporated into existing products.
National Impact Analysis—A National Impact Analysis assesses:

m the societal costs and benefits of any proposed standard

m the impacts on gas and electric utilities and future gas and electricity prices that would result from

reduced energy consumption

m the environmental effects—e.g., changes of emissions of pollutants such as carbon dioxide, sulfur
oxides, and nitrogen oxides — that would result in residential and commercial buildings and power

plants because of the reduced energy consumption

Consumer Analysis—Consumer Analysis determines the economic impacts on individual consumers of

a standard, including effects on purchase and operating costs.

Manufacturing Analysis—A Manufacturing Analysis predicts the impact of a standard on international
and domestic manufacturers and their suppliers and importers. This analysis assesses effects on prof-
itability, growth, and competitiveness of the industry and predicts changes in employment. Depen-

ding on the local situation, this analysis may be expanded to include distributors and retailers.

The earlier recommendation to standardize test protocols does not necessarily extend to energy stan-
dards levels. Standards levels should be assessed based on specific national situations and should inte-
grate factors such as user habits, the use environment (including power distribution characteristics),
the technological and financial situations of affected manufacturers, the approaches adopted by trad-
ing partners, and the estimated impact on the national economy. An example of a reason to differen-
tiate standards based on country-specific conditions is evident in the higher-efficiency motor designs
typically applied in developed countries, which may not be appropriate with the higher-variability

power distribution networks typically found in developing countries.
Stakeholder and Consumer Involvement

The initial recommendation of a label design or standard for any consumer product should begin

a process of public review and revision. The need for standards is based on the premise that an
improvement in the energy efficiency of products will serve the overall public good. Manufacturers
want to ensure that standards will not require large, unjustified capital investments and do not limit
product utility or features or consumer choice. Energy-efficiency and environmental advocates gener-
ally want manufacturers to make products that are as efficient as technically possible. The govern-
ment’s role is to determine the optimum public good using information that is often incomplete and
claims that are sometimes contradictory. The more input the government collects from all involved

stakeholders, the more informed its decisions will be.
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A beginning standards level is best set based on a compilation and examination of the results of
various analyses, tempered by technical and political judgment, which leads to a recommendation
that maximizes the long-term public good. In the early stages of the process, there should be as
much reliance on the results of the analysis and as little political judgment as possible (no matter
which interested stakeholders apply pressure). The analysis keeps the ultimate political recommenda-
tion within realistic bounds. The more the level of a standard remains grounded in a thorough,
objective technical and economic analysis, the greater its political sustainability and the degree of
compliance with it. Thorough, objective analysis requires an equitable balance of input from the

various interest groups.

Legislators or government officials responsible for establishing labels and standards programs in a
country must specify what level of public involvement is most appropriate for that country. Exper-
ience to date shows that the more manufacturers, consumer organizations, and other interested
stakeholders are involved early in the label-design or standards-setting process, the more effective
the resulting labels and standards (i.e., they lead to greater economic efficiency, more product model
options, and more appropriate applications of technology) and the greater the rate of compliance by
affected manufacturers. Whether the goal is to refine the design of an energy-efficiency label or the
level mandated by an energy-efficiency standard, testing the response of the users of the labels and
stakeholders affected by the standards early in the process is extremely useful to enhance the quality
of the outcome. In many developing countries, there is little experience with providing public notice,
conducting focus groups and public hearings, interpreting public comments and reviewing and
weighing their relevance, and making appropriate changes to balance the expressed interests of many
stakeholders. The experience of other countries that are practiced in collecting, acknowledging, and
seriously considering public input is sometimes transferable, depending on the democratic tradition

and governance style of each country. Assistance is often available for these efforts.
Promulgation

The steps and schedule for establishing energy-efficiency labels and standards are most often clearly
prescribed and straightforward in enabling legislation or rule making. Specifying the information
requirements and format for labels, the level for standards, and the schedule for both can be politi-
cally sensitive, however, and politically induced delays are common. Often, manufacturers and their
suppliers and distributors practically or philosophically oppose this type of government regulation.
Manufacturers must have time to create labels, retool, make and distribute new models, and dispose
of old inventory. They will often want a longer transition period than government regulators would
choose. The interests of other stakeholders may bring pressure for additional analysis and greater effi-

ciency levels.

Government officials responsible for promulgating labeling requirements and standards must find an
appropriate balance between consensus-building and unilateral government action. They should be

open, transparent, and flexible in balancing the variety of considerations entailed in deciding whether
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and what labeling and standard regime to adopt and how rapidly the regime should be implemented.
No matter how much they rely on consensus-building, they must be prepared to withstand strong

political pressure and maintain a regulatory posture with focus on what is best for the country in the
long term. More information on this subject is provided in Chapter 5 for labeling and Chapter 6 for

standards-setting.

2.6.4 Fifth Step @: Design and Implement a Communication
Campaign

Effective standards-setting and labeling programs require a communication campaign to support accept-
ance and use of the new standards and/or labels. Consumers and retailers need encouragement and stim-
ulation to change their behavior. Experience shows that programs will be more effective if they adopt
targeted messages and communications mechanisms. Execution of an information campaign is

a significant undertaking that involves designing information channels, creating evaluation tools, pre-
testing all the elements of the campaign, and continuously evaluating and refining the campaign based

on consumer response.

2.6.5 Sixth Step 0: Ensure Program Integrity

After the label design process is mandated or a standard is set, those responsible for the labeling and
standards-setting programs must monitor and enforce compliance based on a foundation of accurate
and reliable information. Both a well-thought-out and well-implemented verification regime (to deter-
mine whether the declared energy performance of equipment available on the market is accurate) and
compliance regime (to ensure that market actors abide by the requirements of the program) are needed
to ensure the program’s integrity. Accrediting testing facilities and certifying test results are important

components of verification.

The government officials responsible for labels or standards must be prepared to assess the potential
effectiveness of self-certification and other certification processes; establish certification and compliance
monitoring procedures; and train personnel in certification procedures, compliance monitoring, and
enforcement programs. Officials must also be ready to defend their actions if challenged in courts as has

happened in some countries.

Aside from legal issues of compliance and enforcement, there is the practical issue of helping people
acclimate to a marketplace that requires manufacturers to provide information labels on products and
to manufacture and market products that meet or exceed a specified efficiency level and/or encourages
them to participate in endorsement labeling programs. This takes time, and providing information and
training at various points in the product chain can significantly shorten the length of time. In fact, the
viability of a labels or standards program can be jeopardized without appropriate public education and
training. In some countries, the involvement of environmental advocacy organizations is also important.

A well-designed labels and standards program includes training programs in product engineering or
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regulatory compliance for manufacturers, label interpretation for product salespersons and consumers,
label and standards design for implementing agency officials, and public involvement for stakeholders.
Likewise, a public education campaign to educate consumers and retail staff about what labels mean

and how to use them, as described in Chapter 7, can be crucial to the success of a program.

All these elements of verification and compliance for labeling and standards-setting programs are
addressed in Chapter 8.

2.6.6 Seventh Step @: Evaluate the Labeling or Standards-Setting
Program

If a government is to maintain an energy-efficiency labels and standards program over the long run,

it will have to monitor the program’s performance to gather information to guide adaptations to chang-
ing circumstances and to clearly demonstrate to funding agencies and the public that the expected bene-
fits are actually being achieved. Good test procedures, labels, and standards require periodic review

and update. Periodic review allows the government to adjust test procedures, redesign labels, and adjust
or “ratchet” the stringency of standards upward as new technology emerges and use patterns change.
Review cycles in countries with labels and standards programs typically range from three to 12 years,

depending on the product and national priorities.

As described in Chapter 9, establishing a monitoring program includes planning the evaluation and
setting objectives, collecting data, analyzing the data, and applying the evaluation results, where appro-
priate, to meet several goals. These goals include refining the design, implementation, and evaluation

of the labeling and standards-setting programs; supporting other energy programs and policies; and sup-
porting accurate forecasting of energy demand for strategic planning. The analysis will normally include
assessments of the actual energy consumption of the regulated products, the level of consumer satisfac-
tion with new energy-efficient models, and the impact of the program on individual manufacturers and
their industry. It is important for the labeling and standards-setting program to allocate resources and

perform this task in a systematic and meaningful way.

In addition, labeling and standards-setting agencies are usually obligated to report the results of their
activities. Generally, this merely entails compilation of the results of all the activity described above.

Only if the monitoring program is underfunded is there likely to be any difficulty in achieving this task.

m Relationship to Other Energy Programs and Policies

Energy-efficiency labels and standards work best in conjunction with other policy instruments designed
to shift the market toward greater energy efficiency. Standards typically eliminate the least efficient mod-
els from the market. Other energy policies and programs, including energy-efficiency labeling, help to

further shift the market toward higher energy efficiency. No one government policy makes an energy-
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efficient economy. Together, an array of policy instruments can influence manufacturing, supply, distri-
bution, product purchases, and the installation, operation and maintenance of energy-consuming prod-
ucts. When working effectively, these policy instruments accelerate the penetration of energy-efficient

technology throughout the market. A rich portfolio of policies is necessary to achieve the stated econo-

mic and environmental goals of most of the world’s nations.

Although energy-efficiency labels and standards are considered by many to be the backbone of a coun-
try's program for efficient residential and office energy consumption, the overall energy-efficiency pack-
age should also include complementary programs, such as:

m research and development

® cnergy pricing and metering

® incentives and financing

m regulation, in addition to information labels and standards

B voluntary activities, including quality marks, targets, and promotion campaigns

m cnergy-cfficient government purchasing

m energy auditing and retrofitting

m consumer education

An important trend in some countries is to combine policy instruments in ways that selectively support
“market transformation”; this results in specific interventions for a limited period that lead to a perma-
nent shift toward greater energy efficiency in the market. Chapter 10 discusses how labels and standards

fit within a larger portfolio of energy-efficiency policies and programs and how best to combine and

sequence policies to create an effective, sustainable market-transformation process

m Availability of Technical Assistance

Need help? Whether you're looking for technical expertise or financial assistance, help is often available
through bilateral and multilateral grants and loans for such activities as:

m assessing the potential benefits and costs of labels and standards

m cstablishing appropriate legal frameworks for labels and standards

m adopting test procedures, laboratory services, and labeling schemes

m setting cost-effective standards based on various analytical methodologies

® monitoring and reporting on labels and standards

m cvaluating the impact of labels and standards
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® participating in regional forums on harmonization of elements of labeling and standards-setting

programs

® training government officials; utility company employees; product manufacturers, distributors, and
salespeople; architects/designers; environmental activists; and/or consumers in any aspect of the

design, development, implementation, and use of energy-efficiency labels and standards

Several organizations have grant programs that offer technical expertise to developing countries specifi-
cally for creating energy-efficiency labeling and standards programs. The most prominent of these are

listed belows; there are many more, however, especially in European countries:

m The United States Agency for International Development (U.S. AID), which offers training and tech-
nical assistance for energy-efficiency labeling and standards programs for most countries (U.S. AID

funded much of the preparation of this guidebook).
m The United Nations Department of Economic and Social Affairs (UN/DESA), which has been help-

ing six Arab countries with energy standards, implementing a refrigerator efficiency project in China,
and offering assistance through a grant from the United Nations Foundation (UNF) to assist all

aspects of energy-efficiency labeling and standards programs worldwide.

m The United Nations Economic Commission for Latin America and the Caribbean (UN/ECLAC),
which is working with several Latin American countries using a parliamentary approach to enact legal

and regulatory reform for energy standards.

m The United Nations Economic and Social Commission for Asia and the Pacific (UN/ESCAP), which

has organized workshops in numerous Asian countries to promote energy standards.

m The United Nations Economic Commission for Europe (UN/ECE), which promotes standards
under its Energy Efficiency 2000 program and manages some European Commission programs in

Eastern Europe.

m The Global Environmental Facility (GEF), administered through the World Bank, the United
Nations Development Program (UNDP), and the United Nations Environmental Program (UNEP),
which provides grants for greenhouse gas mitigation. For example, GEF has contributed $9.8 million
to a $40-million program to improve the efficiency of refrigerators in China, including the develop-

ment of stringent energy-efficiency standards.
m UNDP—See GEF entry above.
m UNEP—See GEF entry above.

m The European Commission's Directorate General for Transport and Energy (DG TREN), which
sponsors projects to promote energy-efficiency programs, including labeling and transformation of
the appliance market in European countries outside the E.U. It also has programs to foster collabora-

tion on energy efficiency with Latin America and Asia.

m The International Energy Agency (IEA), which conducts regional workshops and prepares publica-

tions to promote energy-efficiency standards and labels in non-IEA countries.
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m The Energy Foundation, whose mission includes assisting China’s transition to a sustainable energy

future by promoting energy efficiency and renewable energy.

m UNFE which has an environmental component in its charter and has provided direct grants for the
development of standards-setting and labeling programs globally, most recently targeting China,

India, and Brazil.

In addition to grant programs, multilateral banks are increasingly recognizing that energy-efficiency
labels and standards are cost effective for governments and as a result have been providing loans to
fund elements of the development of these programs. At this point, we are aware of loans of this type
given by the Asian Development Bank (ADB), the Interamerican Development Bank (IDB), and the

International Bank for Reconstruction and Development (World Bank).

Many other organizations worldwide are involved in the various aspects of developing labeling and
standards-setting programs. These organizations include manufacturers’ associations, standards-setting

organizations, testing laboratories, government agencies, lending institutions, consultants, universities,

and public-interest advocacy groups. More information is given about these organizations in the specific

chapters that follow.

CLASP, a global partnership formed in 1999 with the sole mission of fostering energy efficiency labels
and standards worldwide, provides technical assistance on request and extensive information about
labeling and standards-setting programs, including current information about resources available for

supporting such programs, at its website (www.clasponline.org).
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Feedback

3 . DECIDING WHETHER AND HOW TO IMPLEMENT
ENERGY-EFFICIENCY LLABELS AND STANDARDS

Guidebook Prescriptions for Deciding About Labels and Standards

Review existing legislation and establish framework legislation to develop a legal basis
for and political commitment to labels and standards.

Assess existing institutional capacity for developing, implementing, and maintaining a
labeling and standards-setting program.

Develop an overall label and standards-setting plan, and assign one government agency
primary responsibility for driving each element of the program. Consider starting with a
voluntary program.

Harmonize energy-perf o rmance test pro ced ureswith international protocols to facilitate
testing and reduce barriers to trade.

Establish minimum data needs, and develop a plan for collecting the data necessary to
conduct analysis to support the program. It is better to rely on simple forecasts based
on limited but reliable data than on detailed forecasts from end-use models that are
based on unreliable proxy data. If you need more data to decide whether or not to pro-
G ceed, take the time to collect it.

Use cost-effectiveness analysis to screen the products to be included in the program
e and establish the order of priority.

Plan to periodically review and update the labels and standards every few years.
This chapter introduces the complexities of deciding whether or not to develop an energy-efficiency labeling

or standards-setting program. Figure 3-1 illustrates a five-step process for deciding whether and how to imple-

ment a labeling and standards-setting program. The following sections address each of these steps.

Step(®-1 Step(®-2 Step (®-3 Step (-4 Step (®-5
Assess Political, . . Consider

ittt ana ] EE Pl | mogonal - |pf b L) St fracs
Cultural Factors Harmonization

Figure 3-1 Major steps in deciding whether and how to implement an energy-labeling or
standards-setting program
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m Step @-1: Assess Political, Institutional, and Cultural Factors

The first step in deciding whether or not to develop an energy-efficiency labeling or a standards-setting

program is to assess how local political, institutional, and cultural factors are likely to influence the

adoption and effectiveness of the program. For example, in countries that have a tradition of strong

central government, it may be relativdy easy to reach political consensus that a sweeping set of mini-

mum standards will provide consumer benefits that are not being captured by the private market. In

countries with a less centralized political structure, there may be greater resistance from influential stake-

holders (i.e., manufacturers and distributors) to mandatory regulations, and time and education may

be required to convince concerned parties to accept the benefits claimed for energy-efficiency standards.

A substantial amount of education and persuasion may also be required to convince key stakeholders

that standards are economically beneficial to consumers, do not decrease consumers’ choice of products,

and do not reduce the number of consumers who can afford quality-of-life improvements such as air

conditioners.

International experience to date has shown that, in the case of energy labeling, cultural differences are

often not as important as cultural similarities, and much of what works in one region is often transfer-
able to another (as described in Chapter 5). In all cases where a country decides to proceed with labels
or standards, it is important to develop support for labeling and standards-setting programs—not only
within the government but in the private and non-governmental organization (NGO) sectors as well. In

addition, impartial and credible labeling and standards-setting institutions need to be in place to ensure

effective results. These institutions need to have a mandate, an adequate budget, and enough staff to

effectively oversee the development and implementation of the programs.

Potential implementers of standards and labeling programs can consider that these programs require

both legal authority and institutional resources. These requirements are addressed in the following two

subsections.

3.1.1 Assessing Existing Energy Regulatory Frameworks

It is always important to begin assessing a labeling and standards program by examining the existing
regulatory framework to determine what authority the government has to establish such a program. It
is true that legislation may not be a prerequisite for the development of labeling and standards-setting

programs and that a voluntary program may be less politically risky to undertake without a legislative

mandate than a mandatory program would be. Nonetheless, direct legislative support or some form of
legally mandated authority for the implementing agency greatly enhances the likelihood that a labeling
or standards-setting program will be adopted and have a significant and sustained impact over time. The

stronger the implementing agency’s claim to legal jurisdiction, the more likely the program will survive

adversarial challenges.

The first questions to ask are:
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m s there legislation that affects the energy performance of products?

m Is any agency empowered to establish minimum energy-efficiency standards or a mandatory energy-

labeling program?

m Is there a standards agency that regulates the quality and performance of products, including products

that consume energy?

m Is any agency empowered to develop energy-performance test procedures for energy-consuming

products?

m Is there any existing legislation to protect consumers against false product-performance claims?

These questions must be answered early because legislation forms the basis of an effective mandatory
program. Even when voluntary agreements are reached with industry, these agreements are often only
achieved when industry perceives that government negotiators may enforce a mandatory scheme instead.
This has been the case in negotiations to develop voluntatyappliance energy-efficiency targets in
Switzerland, Japan, and the E.U. Legislation should provide a clear, legal mandate for a government
agency to require manufacturers (or retailers) to test products in a uniform way and place labels on all
affected products. The passage of legislation also signals strong political support for the program. For
voluntary programs, especially those aimed at stimulating voluntary actions by consumers, legislation

may be less important.

The most widely practiced approach for developing legal authority for labels or standards has two stages.
First, general “framework” legislation is introduced. This legislation may authorize an agency to imple-
ment standards and/or labels; it may mandate such programs; it may prescribe what products are to be
addressed in the programs; and/or it may even prescribe initial standards. The establishment of this
legislation is followed by promulgation, by an implementing agency, of regulations tailored to specific

product types (e.g., lamps, refrigerators). (See discussion of framework legislation in Section 3.2.2.)

3.1.2 Assessing Existing Institutional Capacity

Early in the process of assessing local cultural and political factors, it is important to evaluate the exist-
ing resources and institutional capacity for developing, implementing, and maintaining labeling and
standards-setting programs. In particular, these programs require financial resources, personnel, and

physical facilities.
Financial Resources

A regular and consistent source of funding for an operational budget is required, from one source

or a combination of sources. Typically, annual government budget allocations are the most reliable
although they can be difficult to justify and obtain at the outset of a program. Some countries supple-
ment governmental resources with fees collected from manufacturers for testing, certification, and/or
the label itself. For example, China’s endorsement label is supported in part through a certification fee
collected from manufacturers on a voluntary basis in exchange for use of the endorsement. India is

considering a fee for information labeling to support its program, which will pilot as a voluntary
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program and switch to a mandatory initiative within five years. Many developing countries rely, at
least initially, on donor funding to support the launch and/or implementation of programs. These
funds can be an essential source of revenue, but, over the mid to long term, a self-sustaining alterna-

tive must be developed to ensure program continuity in the face of diminishing donor assistance.

Personnel

Qualified staff are needed for testing, technical analysis, administration, monitoring, enforcement,
evaluation, and information campaigns. Some outsourcing is possible and even desirable but, in
general, base program management will require a dedicated staff that develops niche expertise in

standards-setting and labeling programs.

Energy-performance testing is the first staff capability that must be in place. As described in Chapter
4, this requires specialized expertise. Technically specialized staff are also required to analyze energy
efficiency, set standards, and design labels, as described in Chapters 5 and 6. Conducting the commu-
nication campaigns described in Chapter 7 takes a different kind of talent. The same is true for the
monitoring of certification and compliance described in Chapter 8. The evaluators described in
Chapter 9 should also be trained experts capable of objective program reviewand are, ideally, inde-
pendent of the implementing agency. This specialized work can be done in house or contracted out
to trained independent experts. The enforcing institution must have an adequate budget to hire staff
or engage consultants to carry out its task. One possible problem in developing countries is that civil
service regulations and pay scales may make it difficult for government testing and enforcement agen-

cies to attract and maintain high-quality staff.

The institutional review that precedes the establishment of a program should evaluate whether the
agency responsible for enforcement has the personnel and resources to operate effectively. The review
should also specify roles for appropriate institutions, identify areas that need strengthening, and eval-
uate the tasks that must be carried out to build the necessary capacity in all key institutions. The re-
view will help to establish the existence of any major practical constraints that might limit program
development. The review should also give an early indication of the program's viability, taking into

account the likely resources and depth of political support.

Especially in smaller countries, it may be an inefficient use of limited financial, technical, and human
resources for each nation to develop separate institutional capacity for labeling and standards. Con-
sideration should be given to regional approaches or to relying on programs in other geographical

areas that affect the local appliance market.

Facilities

Chapter 3

The type and location of facilities will vary depending on the particular program but will include
some combination of central offices for dedicated staff, field facilities for monitoring/enforcement,
and/or laboratories for testing. The establishment of fully equipped, staffed, and accredited test labo-

ratories, the subject of Chapter 4, can be the most resource-intensive and time-consuming aspect of




developing a labeling and standards-setting program. Test laboratories are expensive to construct and
operate, and it is not generally practical for them to be sustained solely for the purpose of supporting

an energy-labeling and standards-setting program.

The lack of availability of testing laboratories or of funds for their development has often been a
serious barrier to the development of standards-setting or labeling programs, especially in the least
economically developed countries because many sources of foreign aid preclude the use of assistance
funds for laboratory construction and because these countries often suffer from limited foreign
exchange. If no suitable test laboratories are already in place within a country, it may be necessary

to consider establishing energy-efficiency testing as part of wider government programs covering
product safety, quality, and environmental acceptability. Alternatively, policy makers may consider
pooling resources with neighboring countries to establish a regionally funded and managed test labo-
ratory. Another option may be to rely on existing private-sector test laboratories. Care must be taken,
however, to avoid potential conflicts of interest. For example, it may not be appropriate for test labo-
ratories that are doing research for regulated companies on a contract basis to also act as program-

designated test centers.

A country should assure itself that it has adequate resources—including an ongoing budget for opera-
tion and maintenance—for the facilities it needs before undertaking a major standards and labeling

program.

m Step @-2: Establish Political Legitimacy

Mandatory labels and standards can have an inherently adversarial aspect because they force manufactur-
ers to take action that they might not otherwise take. Minimum energy-efficiency standards, for exam-
ple, compel the appliance and equipment industry to make capital investments to design, manufacture,
and market more efficient products than they otherwise might. If such potential conflicts are not dealt
with early in a program’s design, they may prove detrimental to its operation. It is, therefore, important
to establish strong, clear political legitimacy for standards as early as possible. This is the second step in

deciding whether or not to develop labeling and standards-setting programs.

Political legitimacy can take various forms, depending on the nature of the government or other agencies
involved. Legitimacy is strongest when a program is widely recognized as reflecting a social consensus
that is supported by top political leaders and articulated in binding legislation or decrees. Whatever the
form of expression, political authorities should establish a clear sense of the:

m strength of their political resolve

m objectives of the program

m lines of program authority
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m boundaries for program intervention
m need for an open and transparent process for program design

m relationships with other relevant energy and non-energy policies

3.2.1 Determining Boundaries of Authority and Responsibility

For the sake of program effectiveness and economies of scale, governments may wish to enact labels

or standards in as large a market as possible. However, product markets often do not match political
boundaries. This issue can be especially complex in federated states as the federal government may or
may not have sufficient authority to regulate all types of commerce within its states or provinces. Below
we briefly summarize the process of legislating labeling and standards-setting in countries that are feder-

ations of states or provinces: Canada, Australia, the E.U., and the U.S.

In Canada, federal jurisdiction over energy is limited to international and inter-provincial commerce.
Thus, federal standards apply only to products imported into Canada and/or shipped between provinces
but not to products manufactured and sold within a single province. Given the nature of the Canadian
appliance and equipment market, federal jurisdiction is sufficient for an effective standards program;

standards apply to the vast majority of products sold in Canada.

In Australia, individual states and territories are responsible for legislation, regulation, and associated
administration. State-based legislation is necessary because the Australian constitution gives the states
clear responsibility for managing resources, including energy. Thus, the federal government has taken
on the job of coordination. Federal authorities assist in writing “model” legislation that the states and

territories then “mirror.”

In the E.U., each national government is obliged to coordinate with the union to prevent the creation
of non-tariff trade barriers when developing a policy. This situation may soon be repeated in other trade

blocks as provisions about minimizing barriers to trade are becoming increasingly common.

In the U.S., national regulations have, for most products, superseded those enacted by individual states.
In the mid-to-late 1980s, U.S. manufacturers pushed for uniform regulation throughout the country so
that they would not be forced to offer different product lines in different states. Some economists have

suggested that federal regulations are more economically efficient.

3.2.2 Enacting Framework Legislation or Decrees

Political authority for mandatory standards and labels should be built on a strong but flexible founda-
tion. In most countries, this means enacting a framework law or issuing a decree that mandates stan-
dards and/or labels for certain products, with provisions for expanding and revising the program later
(European Community 1992). Framework legislation should be generic and comprehensive rather than
piecemeal, creating a legal basis and authority for developing labels and/or standards without specifying
technical details related to specific products. In occasional cases, for example where there is a solid but

possibly fleeting political consensus in support of standards, it may be advisable to act quickly and out-
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line only the very basic framework of the program in the law itself, leaving all the technical details to

a capable regulatory body. This approach was used in Mexico in 1991 and more recently in China and
India. In other cases, for example where the political consensus is weak, it may be advisable to write
technical details into the law to make the regulation more powerful and enduring. This was the app-
roach used in the U.S., where general regulatory authority for the U.S. Department of Energy (U.S.
DOE) was augmented by initial standards levels and effective dates that were specified by the U.S.
Congress for some products; this is an example of the legislative branch driving a less-committed execu-
tive branch. Generally, the preferable strategy is to develop a generic framework that empowers a capable

agency to develop the technical details.

By empowering an implementing agency to develop product-specific regulations at a later date, frame-
work legislation avoids the need to return to the legislative assembly to seck approval for each new
regulation. This approach passes responsibility for developing product-specific legislation to a body with
technical competence and removes a potendally significant cause of delays that could greatly reduce

p rogram effectiveness. Framewotklegislation should identify the main stakeholders and define their
roles, responsibilities, and obligations related to the law. It should also designate a government agency

as the “implementing agency” and give this agency the authority to issue product-specific minimum effi-
ciency standards (see insert: Examples of Framework

Legislation). Examples of

Framework Legislation

Optimal framework legislation or decrees describes:

Two good examples of framework

m defined program obJectlves legislation are the E.U. Directive

m authorized types of intervention (mandatory standards establishing a framework on energy
labeling (92/75/EC) and the
U.S. National Appliance Energy
m criteria for determining which products are covered Conservation Act (NAECA) of 1987,
updated in 1988. The E.U. Directive
gives authority to the European

and/or voluntary targets)

m criteria for the level of technical intervention (based on

consumer payback time, life-cycle costing criteria, or o .
Commission to issue product-

harmonization with trading partners) socile ey Esels felewing

® an implementation time frame approval from a committee of

nationally appointed civil servants.

W process rules and deadlines The NAECA legislation empowers

® a requirement for an evaluation report on the program’s and obligates U.S. DOE to issue min-

. . . imum energy-efficiency standards
impact, including effects on manufacturers, consumers, 9y Y

. for energy-intensive tradable equip-
and the nation . N
ment when a specific set of criteria is

. . . met. For a fuller discussion of frame-
In practice, the amount of technical detail (e.g., product

. . . . work legislation see Waide (1998).
categories, standards levels, implementation dates, revision

schedule) specified in a law or decree is likely to be a mat-
ter of political strategy. Provisions such as the U.S. prohibition on standards that significantly impair
product selection, product function, or national commerce may be necessary to reassure concerned

stakeholders and develop a political coalition in support of the legislation.
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3.2.3 Assigning Authority and Responsibility for Implementation

Ideally, it is easiest if one governmental agency has overall responsibility for developing, issuing, and
maintaining both labels and standards, to ensure that they are enacted and upgraded in a consistent
manner. Frequently, however, there are conflicting institutional claims for control of the programs. For
example, in some countries, a division of resources has meant that different agencies or institutions are
responsible for separate energy/environment endorsement labels, comparative energy labels, “ecolabels,”
or minimum efficiency standards. In several countries, this type of split responsibility has been effective.
In situations where several agencies are or may be involved, conflicting claims must sometimes be
addresed and resolved to avoid a damaging division of resouras that will reduce program impacts.
When authority for various elements of standards-setting and labeling programs is spread among more
than one agency, coordination among the agencies must be designed into the programs. Even if one
agency has the lead for the entire program, effective implementation requires close coordination with a
number of other agencies to enlist their support. A single agency rarely has all the skills necessary to
develop labels and standards in house. Depending on the skills and procedures of the agency or agencies
in charge, it may be wise to hire outside experts to assist in program management, including program

oversight, data collection, product registration, and coordination with other agencies.

3.2.4 Maintaining Political Support for Program Development
and Operation

Standards must evolve with products and their markets, and a coalition of manufacturers and other

interested parties must be maintained to support effective implementation and operation of a program
over time. Without such political support, opportunities could be missed for substantial energy savings
and carbon emissions reductions. In addition, a standard that is too stringent or overly prescriptive can

evoke a manufacturer backlash and create an unintended obstacle to development of efficient products.

Standards should be regularly revised and updated. In many cases, this requires a substantial analysis of
their viability and cost effectiveness. The revision process can itself be a source of controversy. For exam-
ple, in the U.S., the process of standards development was delayed for more than a year during 1995-96
because of stakeholders” discontent with both their limited involvement and typically long delays. It is
necessary to establish a revision process that minimizes non-substantive issues of disagreement and
allows full consideration of substantive issues. In the U.S. case, the program mentioned above got back
on track only after an extensive reform of the standards-setting process gave stakeholders more say in

each step—from priority-setting to final rule-making (Turiel and Hakim 1996).

It is also important for policy makers to keep in mind that ongoing resources are needed over many
years for the development, maintenance, operation, and evaluation of a labeling or standards-setting
program. Substantive negotiations on the technical details of standards cannot take place without high-
quality technical data and analysis as well as periodic program evaluation, both of which must be fund-
ed. Well-designed framework laws/decrees and procedural rules cannot be followed if they are not

accompanied by adequate funding.
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m Step @-3: Consider Regional Harmonization

The third step in deciding whether or how to develop a labeling or standards-setting program is for
policy makers to determine the extent to which they can rely on elements of standards-setting and
labeling programs that are already established by international organizations or in neighboring coun-
tries. Harmonizing may involve adopting existing test procedures, agreeing to mutual recognition of
test results, and/or aligning performance standards levels and energy-labeling criteria for particular

appliances.

The term “harmonization” is commonly used in international trade negotiations (particularly in the
World Trade Organization) to refer to the use of common standards, test procedures, import tariffs, etc.
for the purpose of liberalizing or facilitating international trade. In some regional organizations, e.g. the
Asia-Pacific Economic Cooperation forum (APEC), the preferred term is “alignment,” which refers to
unilateral action by any member economy. In this edition of this guidebook, we use the term “harmo-
nization” to refer to multilateral cooperation to establish uniformity in any aspect of standards-setting or
labeling. We use “alignment” to mean the unilateral adoption of previously established test procedures,

standards methodology or levels, or label criteria or design from outside the country.

3.3.1 Rationale for Alignment and Harmonization

Alignment and harmonization allow countries, companies, and consumers to avoid the costs of duplica-
tive testing and non-comparable performance information, thus benefiting from a reduction in these
non-tariff trade barriers and from access to a widened market of goods. Most electrical products and
appliances are subject to national standards that specify minimum safety and performance requirements.
Because countries have different industrial or product standards, it is difficult and time consuming for

a manufacturer or exporter to carry out the necessary tests and get customs approval to import a product
into many different countries. Costly and time-consuming customs procedures amount to a non-tariff

trade barrier.
The major goal of harmonization is to reduce non-tariff trade barriers by (IIEC 1999):

m simplifying and harmonizing customs procedures among countries
m harmonizing test procedures, labels, and standards

B implementing mutual recognition agreements (MRAs)

Recognizing the benefits of harmonization, many countries are participating in regional activities
directed at harmonizing energy-efficiency standards and labels and the testing that underlies these
measures. Such activities are being undertaken by APEC, the South Asia Regional Initiative for Energy
Cooperation and Development (SARI/E), the Pan American Standards Commission (COPANT), the
Association of Southeast Asian Nations (ASEAN), and the North American Energy Working Group
(NAEWG). The E.U. has a rich history of regional coordination as a result of the conversion from indi-

vidual country standards and labels to a unified E.U.-wide program. These harmonization efforts address
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the shared interests of the participants in mutually agreeable test facilities and protocols; mutual recog-
nition of test results; common comparative energy label content; consistent endorsement energy labels;
consistent minimum energy-performance standards for some markets; and shared learning about the

labeling and standards-setting processes (Wiel et. al. 2003).

By design, government standards-setting and labeling programs are intended to influence the ways in
which manufacturers of energy-consuming products produce and distribute their products. Harmoni-
zation not only facilitates the globalization of appliance, equipment, and lighting-product markets, it
also offers governments the opportunity to make energy efficiency standards-setting and labeling pro-
grams more stringent and more effective than they might otherwise be. For example, Mexico’s participa-
tion in NAEWG appears to have accelerated the harmonization of its minimum energy-performance
standard for refrigerators with those of the U.S. and Canada. Harmonization discussions can be com-
plex and slow because standards, harmonization, and trade regulations are negotiated based on strategic
advantages for participants. Reduction of trade barriers is not necessarily “beneficial” to all concerned,
especially when either importers or local manufacturers might have significant competitive advantages in

particular countries.

Below, we discuss the relative pros and cons of aligning or harmonizing test procedures, labeling, and

minimum energy-efficiency standards.

3.3.2 Aligning or Harmonizing Test Procedures

Many countries already have a government-backed institution to oversee the development of testing
and certification procedures for industrial and consumer products. Typically, the mandate of these
standards agencies is to certify the safety and performance of designated products. Safety and perform-
ance standards are usually adopted by a local technical committee and are aligned with international
standards such as those developed by the International Organization for Standardization (ISO) or the
International Electrotechnical Commission (IEC). For most products, safety and performance standards
specify protocols for testing performance and mandate some minimum levels of safety and quality. Only
occasionally do national standards include energy efficiency as a criterion. Each country must decide
how to design a minimum energy standards program, drawing on the resources and expertise of the

existing standards agency, the national energy agency, and other qualified bodies.

In general, it is beneficial for national test procedures to be harmonized as closely as possible with inter-
national test procedures in order to reduce non-tariff trade barriers. However, there are other pragmatic

reasons for adopting international test procedures including:

m avoiding “reinventing the wheel” (developing product energy-performance test standards is a complex

and time-consuming activity)

m simplifying test laboratory accreditation; relying on shared procedures makes it possible to establish
the proficiency of a country’s designated test lab(s) through cross-testing with an international labora-

tory using the established standard (see Chapter 8)
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m facilitating energy-performance benchmarking of local products against international levels

In practice, there are varying degrees of harmonization, depending on the extent to which a country
allows for changes or exceptions to the international test procedure. The best international testing proto-
cols cover many climate conditions and a broad range of operating conditions, and test results from
harmonized protocols readily allow for product comparisons. However, in some cases, a country may
adopt modified test conditions to reflect the local operating environment for a product. In addition,
some countries may require testing of product characteristics that are unrelated to energy use (e.g., noise
level) to ensure that energy-efficiency gains are not achieved at the expense of other elements of product

performance. Energy testing of appliances and equipment is discussed in more detail in Chapter 4.

| 3.3.3 Aligning or Harmonizing Labels

Consensus on the benefits of aligning or harmonizing labels is much less strong than consensus on
aligning or harmonizing test procedures and accreditation. Non-uniformity of test procedures and
accreditation poses a much bigger barrier to trade than does the lack of harmonized labeling schemes for
appliances and equipment. There is little justification for harmonizing labels unless there is evidence that
a label used in one country or region would also be effective in other countries or regions (Harrington
1997). In fact, an effort to harmonize all information on energy labels among several countries could
reduce the impact of the label in each country because the optimal design elements of an effective label
may be different in different cultures; symbols or graphic elements that work in one country may not
necessarily transfer to another. The best way for policy makers to design effective labels is to carry out
consumer research in their country to determine which label design can be most readily understood and

is most likely to influence consumers to purchase an energy-efficient product.

When considering harmonization of any aspect of a country’s labeling program, separate consideration
should be given to metrics and category definition for the comparative label, appearance of the compara-
tive label, criteria for the endorsement label, and appearance of the endorsement label. The benefits of
harmonization and the approach used to achieve it will vary among the four options. Any of the four

elements may be pursued, singly or in combination.

Despite the above warning against an excessive focus on harmonization of labels, the successful “harmo-
nization” of the energy label among 15 countries and 10 languages of the E.U. shows that it is possible
to devise a functional unified label that works across borders. Even slightly different labeling require-
ments among nations can be disruptive to trade and can ultimately limit choices and add to consumer
costs. A regional labeling approach is appropriate if the marketplace, particularly for imported products,

is more regional than national.

For smaller, developing countries with little or no manufacturing capacity for a particular product, har-
monization could strengthen the national economy by fostering trade in a common regional market. An
example of such a regional label is the ASEAN endorsement label that is being developed for high-effi-
ciency fluorescent lamp ballasts and other products. The ASEAN program would make an endorsement

label available for any products in the region that meet an agreed-upon threshold for “high efficiency”
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and allow smaller or less-developed countries in ASEAN to jump-start a labeling program for certain
p roducts by adopting the new regional label (see insert: The ASEAN Energy Labeling Scheme on page 113
in Chapter 5).

3.3.4 Aligning or Harmonizing Energy-Efficiency Standards

If standards are to be adopted, careful consideration should be given to whether to harmonize the stan-
dards regionally or internationally. A series of different standards applied in the same trading region can
have a significantly disruptive effect on commerce for both native and importing industries. The bene-
fits of aligning or harmonizing minimum energy-efficiency standards are important, but they may be
secondary to the primary benefits of the standards themselves. Harmonization should not become the
excuse for avoiding or delaying implementation of a labeling or standards-setting program. However, the
process of adopting standards may be shortened if the proposed standard is aligned with standards that
exist elsewhere, which can help justify the standards level. In some cases, it may be expedient to take a
longer-term approach to alignment by first adopting an earlier, less stringent version of a trade partner’s

standard, with a commitment or intent to upgrade it to the current level in the near future.

Harmonization of mandatory rules limiting the sale of inefficient products may require significant tact
and diplomacy, both within one’s own country and among trading partners. A developing country that
is struggling economically may not find it practical to establish minimum energy-efficiency standards
that are aligned with the energy-efficiency standards of large developed nations such as Japan or the U.S.

There are a number of reasons for this, including:

m there is likely to be a lack of energy-efficient products available in the developing country

m any incremental cost of energy-efficient products is likely to be high relative to average income in the

developing country

m tough energy-efficiency standards may hurt local industry and benefit importers of foreign products

Still, harmonization of standards has often been found to be useful, and more and more countries are

discussing regional cooperation.

3.3.5 Using Mutual Recognition Agreements

MRAs are “multilateral arrangements between two or more economies to mutually recognize or accept
some or all aspects of another’s conformity test procedures (e.g., test results and certification)” (IIEC
1999, Motoomull 1999, Rath 1999). MRAs simplify cross-border trade in products that must be tested
and inspected. Broadly speaking, there are two types of MRAs: intergovernmental and technical.

Intergovernmental MRAs

Intergovernmental MRAs are, as their name indicates, established between governments; they cover
products that are regulated by the government sector, such as electrical appliances, telecommunica-
tions, or food products. These agreements can be bilateral or multilateral. The recent trend has been

toward multilateral MRAs, such as the APEC Electrical MRA, because forging agreements of this
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kind is much less time consuming than establishing
separate, bilateral MRAs with a number of different
countries (see insert: APEC Mutual Recognition
Agreement).

Technical MRAs

Technical MRAs establish technical equivalency among
bodies in different countries. These types of agreements
can cover laboratory-accreditation, inspection-accredita-
tion, and testing-certification. The key usefulness of
technical MRAs for electrical products is that they elimi-
nate the need for retesting a product in a foreign coun-
try. For example, technical MRAs between European
and U.S. laboratories allow the results from a European
test laboratory that tests a product according to a U.S.
test procedure to be accepted in the U.S. without requir-

ing retesting,.

m Step (?)-4: Assess Data Needs

To optimize the design of a labeling and standards-setting
program, it is necessary to gather, organize, and analyze a
large number of diverse data. The fourth step in deciding
whether and how to develop labeling and standards-setting
programs is to assess the program’s data needs and the capa-

bility of the government to acquire and manage those data.

Many more data and much more analysis are required to
justify a sound, mandatory energy-performance standard
than are needed to justify a voluntary standard, a compari-
son label, or an endorsement label. This is one reason that
consideration might be given to a voluntary program when
a government is in the initial stages of developing a stan-
dards-setting program; this is also a reason for considering

adoption of standards levels from another country.

APEC Mutual Recognition

Agreement

The APEC Electrical Mutual Recognition
Agreement (MRA) is an example of an
intergovernmental MRA that was estab-
lished to facilitate trade in electrical prod-
ucts within the APEC region, which
includes 22 countries in the Asia-Pacific
basin. The MRA has three main compo-
nents:

Part 1: information exchange agreement

Part 2: mutual recognition of
test results

Part 3: mutual recognition of
certification

These are separate parts of the MRA,
and a country can choose to sign onto
just one (e.g., information exchange) or
all three. The MRA covers most electrical
products except telecommunications
equipment, which will be covered under
a separate APEC MRA. The Electrical MRA
was completed in 1999. The current draft
of the Electrical MRA covers safety and
performance requirements but not ener-

gy-efficiency requirements.

The MRA will reduce the barriers to
trade in energy-using products by reduc-
ing the need to test a product several
times to import it into multiple countries.
This MRA will facilitate trade in electrical
products with other signatory countries
because test results certified by an
accredited laboratory in that country
will be recognized by other signatory
countries.

If a country chooses to proceed with mandatory standards, far less analysis and expense are required to

justify, for example, a simple standard that eliminates the 10 or 20% or even 50% of products that are

least energy efficient, compared to what would be needed to support a stringent standard that would

require most or all products to be upgraded. The stringent energy-standards regimes of the U.S. and

E.U., for example, are based on life-cycle cost and technological feasibility and thus require relatively
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expensive iterations of data collection and analysis for each product regulated. An exception to this
model is the Australian approach to developing minimum energy-performance standards, which is based
on matching “world’s best regulatory practice” (see insert: Australia Aligns With the Worlds Best Practice
on page 27 in Chapter 2). Although the Australian approach uses international benchmarks as a basis

for setting energy-performance requirements, many other variations are possible.

3.4.1 Evaluating the Types of Data Needed for Analysis

The data needed for labels and standards development can be put into five broad categories: market,
engineering, usage, behavioral, and ancillary. These categories are described in the following paragraphs,
but, first, a word of caution: although it would be ideal to have complete data for all the items listed in
each category below, all countries manage to get by with incomplete data. Administrators should avoid
being overwhelmed—scared off—by the volume of data required. No country in the world has managed
to collect complete data on all listed items; countries use the best estimates that can be collected from

available resources.
Market Data

General and specific market data are needed to assess potential program impacts and to optimize pro-
gram design whether the program addresses comparison labels, endorsement labels, standards, or all
three. The data needed include:

® equipment annual sales volumes

m sales prices

m production volumes

m import and export volumes
as well as information on:

m equipment distribution channels, including

- how equipment is distributed from manufacturers and importers to retail outlets and final

consumers

m retail-sector characteristics, including

market shares by retail type and sector, e.g., electrical specialists /retailers, furniture or kitchen

specialists, department stores

retail marketing strategies and niches

- geographical spread

1

typical profit margins
® manufacturing-sector characteristics, including information on

- competition
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- market shares

- brands

- parent groups and trade alliances

- share of production

- exports and imports

- type of production—e.g., full production, final assembly only

- type and quality of products produced

- production capacities

- component suppliers

- distribution of production

- costs of marketing, transportation, and vending

- costs driven by regulatory policy

- typical profit margins

- research, design, and development investments

- technical capabilities

- access to high technology

- flexibility of production process
Most of the types of data listed above should, ideally, be disaggregated into sales by equipment sub-
categories and efficiency levels. For example, room air conditioners can be further divided into sub-
categories of: single packaged (through-the-window or wall units), split-packaged (units with separate
condenser and evaporator units linked by a refrigerant line), multi-splits (split, packaged units with a
single condenser unit and more than one evaporator unit), and single-ducts (integrated portable air
conditioners where exhaust heat from the condenser is discharged to the outside via a tube or duct).
The subcategories should also be grouped by size (e.g., cooling capacity), if possible. Historical time

series data are the most useful and should continue to be gathered after a program is under way, for

use in program evaluation.
Engineering Data

The goal of gathering engineering data should be to assemble a comprehensive database of summary
technical and energy characteristics for individual product models available on the market. Engineer-

ing data should include:

m comprehensive technical descriptions of typical (baseline) products for energy-engineering simula-

tions used in developing standards. For example, for some pre-selected, average-efficiency room air
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conditioners, this might include data on the compressor, accumulator geometry, evaporator coil,
evaporator blower, refrigerant line, flow-control device, condenser coil, condenser fan, and operat-

ing temperatures and pressures

m component and material cost information for use in estimating life-cycle product costs associated

with incremental design improvements to increase efficiency
Usage Data

Usage data include:

m historical, annual, time-series data on equipment ownership levels and energy use or energy
efficiency, ideally broken down by equipment subcategories

m demographic statistics such as the number of households, number and size of office buildings,
distribution of occupants per building, socioeconomic characteristics of occupants, information
about occupants by income level and region, typical occupancy patterns

m existing equipment stock, including the rate of replacement and rate of acquisition (needed for
forecasts of the equipment market and of energy consumption)

m end-use measurements of how the equipment is used in practice, both nationally and in different

climate regions (for climate-sensitive appliances), including energy consumption, power demand,

and time and frequency of use (Sidler 1997)

Behavioral Data

Behavioral data include:

desired product utility and features

attitudes of consumers and equipment users toward energy savings, purchasing decisions, label

designs, environmental concerns, and product service

retailer attitudes toward and knowledge of energy efficiency in general, labeling, selling priorities,

and consumer preferences

manufacturer attitudes concerning energy efficiency in general, energy labeling, specific label

designs, product energy performance, and marketing priorities

socioeconomic segmentation of equipment purchasers and users

Ancillary Data
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Ancillary information includes:

data and forecasts for energy prices and tariffs

data on utility generation, transmission, and distribution, including capacities, demand, costs

(peak and off peak), and the fuel mix

national energy statistics




® national trade, economic, and employment statistics

data on direct and indirect environmental emissions

data on any additional environmental impacts of equipment production and usage

comparative data on the effectiveness of alternative and complementary energy-efficiency

programs

Of course, it is not always possible to gather all of the data listed above in a thorough and systematic
manner. Prior to designing a program, officials should establish minimum data needs and prioritize
the need for the remaining data. The intended use of the data must be clearly defined, and proxy data

or reasonable assumptions should be used whenever specific data are not available.

3.4.2 Specifying the Data-Gathering Process

It can be very difficult to gather detailed, product-specific engineering and cost data from manufacturers
and suppliers unless a high level of trust has been established between manufacturers and government.
Manufacturers should be brought into the labeling or standards-setting process from the outset through
the formation of a stakeholder committee. The committee structure allows manufacturers to present
their views and concerns and to “buy in” to the process. In addition, the committee can facilitate the

process of collecting data to analyze the impact of the labeling and standards-setting program.
There are a number of sources for the necessary data:

m Stakeholders, i.e., parties who may have an interest in the required data, should be the first point of
contact. They can be helpful in identifying a range of data sources including existing literature,

reports, or market surveys when available.

m Industry organizations, such as trade, manufacturer, or retailer associations, will often have valuable

market and product data that they may be prepared to share.

m Market research companies may be prepared to sell market data (older or aggregated data may be

available at a discounted price).
®m Manufacturer catalogs can be good sources of model-specific technical data for statistical analyses.
m Long-established test laboratories often have model-specific data on product performance.

m Direct contact with manufacturers is the best way to gather detailed engineering data and data on

production processes and manufacturing costs.

m Surveys and questionnaires can be used to gather behavioral data. These data may already be available

from local market-research firms.

m Government ministries and information agencies and their publications are the best source of ancil-
lary and demographic data. These agencies include census bureaus, national statistics bureaus, min-
istries of industry or energy, information centers, customs departments, housing authorities, and

electric utilities.
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m International reports and databases can provide useful benchmarking and proxy data that can be used

to carry out a reality check of local data and can also be used as a starting point in program design.

3.4.3 Finding a Home for the Data

Policy makers should designate an institutional home for the data generated throughout the course of
the labeling or standards program. In both industrialized and developing countries, outside consultants
are often contracted to collect and analyze the data. Both governments and funding agencies must rec-
ognize the need for skill transfer so that, when consultants complete their task, the local institution can
maintain the database. The local institution should not only store the data, but should also be capable
of updating the database, providing useful and consistent analysis based on it, and making it available
to third parties such as academics who may wish to use it for research and analysis. A publicly available
data set can have significant benefits for the country as government officials, consultants, academic
researchers, and others can then design companion programs or test alternative standard or label designs
based on common information and assumptions. Over time, this developing database should allow for
a powerful understanding of the trends and potential for energy efficiency in end-use appliances and

equipment.

m step (®)-5: Select Products and Set Priorities

The fifth step in the process of deciding whether and how to develop labeling or standards-setting pro-
grams, as shown in Figure 3-1, is to screen and select which combinations of program type and product
class are the highest priorities. All energy-consuming products—and some non-energy-using ones,

such as windows—are candidates for labels and standards. In theory, there are no limitations on which
products can be addressed by energy-efficiency regulations. However, these regulations require consider-
able financial and managerial resources, so it is only possible and practical to develop labels and stan-
dards for a limited number of products at a time. It is therefore necessary to establish priorities among
a government's market-transformation policy options and among the products within the labels and
standards option based on which regulations are likely to have the most impact and are easiest and
most practical to design and implement from a market perspective. In practice, for reasons that will be
explored below, both regulatory and non-regulatory energy-efficiency policies have focused on only a

few products.

3.5.1 Selecting the Program Approach

Should we start with labels or standards? Should we start with comparative labels, endorsement labels,
or both? Should we start with a mandatory or a voluntary program? These are the first decisions that
officials typically face when beginning a new labeling and/or standards-setting program. There is no sin-
gle right answer to these questions, or perhaps a better way to put it is to emphasize that there are no

wrong answers. The best path for any given government at any given time will depend on a complex
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array of political, social, economic and technical factors, including which appliances, equipment, or light-

ing products will be addressed by the program that is being designed.

For example, the decision of whether to start with a voluntary or mandatory label may appear difficult.

Many practitioners feel passionately
that comparative labels must be
mandatory to be effective.

However, voluntary energy labeling
programs may require little or no
formal regulation. Voluntary com-
parative labeling schemes have been
implemented in countries as diverse
as Thailand, Hong Kong, India, and
Brazil, with varying success. In these
voluntary regimes, only appliances
in the higher-efficiency classes tend
to carry labels because manufactur-
ers and retailers of lower-efficiency
products have no incentive to
advertise that their products are
inefficient (see insert: The Voluntary
Labeling Program in Thailand).
When only the most efficient prod-
ucts have a label, the comparative
label becomes an endorsement label

indicating the top-rated models.

As a general rule, governments find
it easier to start by creating an ener-
gy labeling program rather than a
program that sets minimum efficien-
cy standards. This is true because
labels provide consumers with infor-
mation and can encourage a shift
toward higher-efficiency products,
but labels do not require the phase-
out of existing low-efficiency prod-
ucts. It is harder to build support for
minimum standards, which impose
more significant and immediate

market changes.

The Voluntary Labeling

Program in Thailand

The Thai voluntary labeling program has worked well for
refrigerators but has been less effective for air conditioners.
After two years of the program, 85% of single-door refrig-
erators in the market had achieved an energy label ranking
of 4 or 5 (5 is the highest ranking), and, after four years,
92% had achieved label rankings of 4 or 5, with more than
95% of these labels being the top-rated 5 ranking. Because
the label levels were initially set with 4 being 10% more effi-
cient than the market average and 5 being 25% more effi-
cient than the market average, this indicates that the
labeling program resulted in a roughly 25% increase in
the average efficiency of single-door refrigerators (Agra-
Monenco International 1999). Since the initial program
evaluation was completed in 1999, the label has been made
mandatory for single-door refrigerators, and all models in
the market are now labeled. It is worth noting that the vol-
untary label was supported by an extensive promotional
campaign and budget, which played a large role in both
getting the manufacturers to join the program and in rais-

ing awareness among Thai consumers.

The voluntary labeling program for air conditioners has
been less effective than the refrigerator labeling program
because of the uneven distribution of air-conditioner effi-
ciencies. In the air-conditioner market, high-end domestic
and imported units have higher energy efficiencies but cost
twice as much as the lower-priced domestic units that dom-
inate the market. The lower-priced units often have very
low efficiencies, and a substantial number are not properly
registered for sale to avoid the excise tax on air condition-
ers. Manufacturers or importers of the more efficient mod-
els attain a high label ranking (i.e., a 4 or 5) on their
products, and the labels are only applied to models with the
top 5 ranking. The remaining models—with lower efficien-
cies—are unlabeled (Danish Energy Management 2004).
After three years of the program, fewer than 40% of mod-
els in the market were labeled (Agra-Monenco International
1999). Five years later, that percentage had increased only
slightly, to approximately 50% of products.
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3.5.2 Setting Screening Criteria

What are the main criteria for selecting products? The arguments for establishing product priorities are

numerous; some of the most well known are described below.

Impact on total energy demand

For each product considered, the total energy demand of the current and/or future stock should be
significant compared to the energy demand of the sector. Assessing the energy demand of a given
end use may require a combination of market analysis, specific surveys, end-use metering, laboratory
testing, and educated guesses. One problem may be deciding when the energy demand for a given
end use qualifies as significant. To start with, any product whose stock represents more than 1% of
total energy demand should be considered. Although it may seem counterintuitive to many policy
makers, many new miscellaneous end uses can actually be quite significant. A study recently commis-
sioned by the Australian government found that standby power use aggregated over an array of
miscellaneous houschold, commercial, and industrial end uses represented the single largest source
of potential energy savings for planned activities in Australia's National Appliance and Equipment
Energy Efficiency Program (NAEEEP) (Australian Greenhouse Office 2003). In addition, given the
increasing importance of mitigating greenhouse gas emissions and the availability of credits for car-
bon emissions reductions, the CO, emissions reductions that result from reducing energy demand

should also be considered.

Level of ownership and turnover
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Energy-efficiency policy should focus on products that have a high level of market penetration or for
which market penetration is rapidly increasing. The penetration of a given appliance is measured by
the level of ownership, that is, the percentage of households that own and use the equipment in ques-
tion. The rate of increase in ownership is most important in choosing products to address through

labels or standards.

In the current global market, the penetration of many new types of energy-consuming equipment,
especially electronic and information technology products, is growing much faster than the penetra-
tion of traditional major appliances. Even though these electronic devices use less energy per unit
than traditional household appliances do, their proliferation has a significant impact on energy
demand. However, for the new generation of electronic equipment, such as personal computers, the
short useful life of the products makes it difficult for regulators to introduce minimum performance
standards in a timely and meaningful way. If we take personal computers as an example, we can see
that it is difficult to assess the energy consumption of the next generation of processors when the
technology is likely to change drastically within only one or two years. For these types of products,
regulators may choose to establish minimum performance standards for some key aspects such as the
power supply, display energy management, or standby losses. Endorsement labeling has been widely

and effectively adopted for these types of products and has had a significant impact.




Potential for energy- efficiency improvement

A specific research study may be required to determine the potential for energy-efficiency improve-
ments in a product. In particular, it is necessary to understand the importance of both the design of
the technology itself and the impact of user behavior on final energy consumption of an appliance.
For instance, refrigeration appliances are excellent candidates for an energy-efficiency standard
because they run constantly, there are numerous technical options to improve their efficiency, and the
impact of user behavior on final energy consumption is smaller than for many other products. At the
opposite extreme, the energy consumed by an electric iron is primarily dependent on individual user
behavior, and the technology is simple, so irons are less promising candidates for energy-efficiency
regulation. Research studies have been carried out on most products, and these studies usually provide
an adequate basis for any country that is taking its first steps in standard-setting or labeling; using
these existing studies rather than starting from scratch reduces the time and resources a country is

obliged to devote to this task.

Anticipated stakeholder impact

The adoption of mandatory energy-efficiency labels and standards creates winners and losers. Some
manufacturers and distributors will benefit, and some will be worse off. Some consumers will profit,
and some will never recover their added investments in energy-efficiency features. For both manufac-
turers and consumers, there will be a range of profitability and loss. (An example of the magnitude
and extent of benefits and losses can be seen in Chapter 6). When choosing products for standards or
labels, it is useful to anticipate the extent to which some manufacturers or consumers might be signif-

icantly disadvantaged despite the program’s overall societal benefits.

If especially stringent standards levels are anticipated for any product, consideration should be given
to the possibility that some manufacturers or consumers of that product will be unhappy. In general,
the range of gain or loss for consumers depends on the normal purchase and operating costs for the
appliance, and well-designed standards explicitly consider the tradeoffs between costs and benefits.
Regulators need to consider whether the regulations might cause any manufacturer to close a produc-
tion plant, which could result in the loss of local jobs. Conversely, tougher standards can also be a
stimulus for employment in that they can drive industrial renovation and boost local competitiveness.

In addition, jobs may be created as consumers spend the savings from reduced energy bills.

As will be discussed in detail in Chapters 5 and 6, it is extremely important for regulators to design

a process for stakeholder input into the design of standards; experience around the world shows that
stakeholders are not shy about expressing their preferences and concerns, which offers program imple-
menters ample opportunity to learn what those specifically impacted by any proposed regulation have
to gain or lose. Such input can be used to inform the program design and develop a broad-based con-
sensus. Malaysia, for example, has developed a stakeholder advisory process as part of its overall de-
mand side management (DSM) programs. This process has been used to particular effect in the initial
selection of voluntary labeling programs for refrigerators and electric motors (see insert: Malaysian

Stakeholder Inpur Process on next page).
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In some situations, it may be appropriate to consider measures that mitigate negative impacts of stan-
dards. For example, it is possible to provide a rebate at the point of sale to minimize any anticipated
increase in product price resulting from the standards. Tax relief might be in order as an interim

measure to mitigate the impact on manufacturers who are adversely affected by a particular standard.

Malaysian Stakeholder Input Process

Chapter 3

The Malaysian Energy Commission wishes to ensure that the country’s energy-efficiency (EE)
programs maximize the needs and interests of the stakeholders and end users. In order to
encourage stakeholder participation in the design, planning, and implementation of new activ-
ities in the Malaysian EE programs, the Energy Commission has involved a number of boards
and working groups to look into energy-efficiency activities in three key areas: industry, build-
ings, and end-use/residential, as shown in the following diagram.

Energy Commission
(Energy Efficiency Plan)

EE Advisory Board EE Advisory Board EE Advisory Board

Industry Buildings End-Use/Residential
Working Group Working Group Working Group
Energy Rating Government Buildings Energy Rating

Sub Working Group Sub Working Group Sub Working Group

Motors Energy Management Refrigerators
Sub Working Group Sub Working Group Sub Working Group
TBA TBA TBA

The working groups are made up of representatives from government, industry associa-
tions, and individual companies, and experts from universities and the consulting industry. The
working groups have been effective mechanisms for setting priorities—for example, advising
that energy-labeling efforts begin with refrigerators and electric motors. The sub working
groups have subsequently been closely involved in the design of voluntary labeling programs
for these two product types. Industry representation in the working groups has aided the
Energy Commission in developing its market surveys and assessment, and the working group
was the forum in which memoranda of understanding (MoUs) were developed that laid the
basis for the programs.

The administration and management of the groups are handled by the Energy
Commission where task managers for each sector (i.e., industry, end use, and buildings) have
been appointed. The Energy Commission is not obliged to follow the recommendations of the
work groups, but, in practice, the work group recommendations are generally used as the basis
for the final program design.




Coverage by test procedures

A test procedure that establishes the performance, including energy consumption, of a given product
must exist before energy labels or minimum performance standards are implemented. It is always
preferable to reference international standards and test protocols when developing minimum energy-
performance standards; these could be the widely used IEC and ISO test procedures or they could be
regionally accepted ones such as U.S. DOE test procedures.

For some products—e.g., new products and products that are used only in some regions—interna-
tional test protocols may not exist. This is the case for rice cookers, for example, which have a high
market penetration in some cultures where rice is a staple food. In cases like these, a test protocol
must be designed with the goal of sound energy performance not only when the product is in use but

also when it is not performing its primary function, for example while in standby mode.
Existence of energy-efficiency regulations in other parts of the world

Many energy-consuming products are traded internationally. It is a good idea when proposing a new
standard to at least consider adopting (or adapting) the applicable regulations from the exporting
country. For example, minimum energy-efficiency standards for household refrigerators are in place in
several parts of the world, including North America, Europe, Japan, and Australia. As a result, refrig-
erators are priority candidates for energy-efficiency regulation elsewhere. Policy makers can save time
and resources and avoid having inefficient products dumped in their countries by examining existing
regulations in other markets and adapting those regulations to their own national markets. However,
policy makers must exercise caution when adapting existing regulations from other markets and con-

sider and account for local user habits, power distribution infrastructure, and other influential factors.

Existence of an energy-labeling scheme

Energy labeling, perhaps in the form of an initial voluntary program, may be the best way to begin
a labeling and standards program that will lead to eventual introduction of minimum performance
standards. Manufacturers of appliances covered by an existing energy-labeling program are made
aware of the need to conserve energy and are thus in a better position than most manufacturers to
recognize the impact of marketing products that consume less. They may also be better prepared to

participate in negotiations to set minimum performance standards.

In Europe, negotiated energy-performance targets have been established for both domestic clothes
washers and dishwashers, among other appliances. These targets were based directly on the energy-
efficiency rankings in the energy-labeling scheme and may eventually become mandatory minimum
performance standards. In Thailand, voluntary labeling programs initiated during the late 1990s
paved the way for mandatory labeling for single-door refrigerators in 2001 and for minimum per-

formance standards taking effect in 2005 for several other products.
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A starting point for prioritization

Table 3-1 classifies appliances into two tiers based on the priority for establishing minimum energy-
performance standards for these products. This list is meant to illustrate the screening approach
described in the preceding subsections. Of course, the specific results in any one country will vary

according to the prevalence and use of each appliance or product.

3.5.3 Addressing Standby Power Requirements as a Crosscutting Issue

One dilemma facing the energy-performance standards community is how to address unnecessary elec-
tricity consumed by electrical equipment when it is switched off or not performing its main function.
These low-power-mode losses (often called “standby losses”) are estimated to account for about 3 to

15% of home and office electricity use (www.energy.ca.gov/reports/reports 500.html#500). Standby

losses are mostly attributable to audiovisual equipment (e.g., televisions and video equipment with
remote controls), electrical equipment with external low-voltage power supplies (e.g., cordless tele-
phones), information technology (e.g., computers and office equipment), and devices with continuous

digital displays (e.g., microwave ovens).

Standby losses raise a number of very difficult questions for policymakers and regulators. How can test
procedures account for the various ways that products operate when not being used for their primary
function? Should standards be developed or modified product by product to address these losses? Should
there be a single standard that restricts low-power-mode operation and power use on a collection of

products? Should standards officials leave this issue to their colleagues who are developing endorsement

labels?

In 2002, the International Energy Agency (IEA) launched a worldwide initiative to reduce standby
power consumption, and there is general agreement that action is urgently needed to avoid large in-
creases in standby power use. A number of Organization for Economic Cooperation and Development
(OECD) countries and regions have policies to address low - p ower-mode use; other regions have
launched similar initiatives. Several policy instruments can be used to tackle the international problem
of standby power consumption, including voluntary or mandatory labeling and/or minimum perform-

ance standards.

The E.U. strategy for reducing standby power use has been primarily based on negotiated agreements
and voluntary E.U. Codes of Conduct that set maximum standby power consumption levels as alterna-
tives to mandatory efficiency requirements. Australia, in a joint initiative of Commonwealth, State, and
Territory Governments, has adopted a one-watt target for standby energy consumption of all manufac-
tured or imported products and is developing a national strategy to achieve this goal. Two policies
address standby power in Japan: one is the ENERGY STAR program under an agreement with the U.S.
government and the other is the Law Concerning Rational Use of Energy, which requires manufacturers
and importers of designated appliances to make efforts to improve the energy efficiency of their prod-

ucts. China has approached the issue by adopting a voluntary ENERGY-STAR-type labeling scheme for
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several products (Bertoldi et. al. 2002) and is considering minimum energy-performance standards as

well. The U.S. is addressing the issue through its government procurement policy, its voluntary ENER-

GY STAR labeling program and individual product performance standards. In 2003, the U.S. amended

the test procedure for dishwashers to require that manufacturers or private labelers include measurement

Table 3-1

A Sample Priority List of
Appliances to be Covered by
Minimum Energy-Efficiency
Standards

Because most countries have the capacity to implement labels
or ymndam’:ﬁ;r 071/}/ aféw pmducty at a time, it is important to pif/e
those that will have the greatest impact first.

Top Candidates for Minimum Energy-Efficiency Standards

Household refrigerators, freezers, and combined refrigerator-freezer units

Air conditioners

Fluorescent lamp ballasts

Fluorescent tube lamps

Electric motors

Washing machines, tumble dryers, and combined washer-dryer units
Boilers

Storage water heaters

Heat pumps

Pumps

Fans

Public lllumination and lighting systems
Standby power

Second-Tier Candidates for Minimum Energy-Efficiency Standards

Cooking products (including stoves, rice cookers, and hot plates)
Dishwashers

Chillers

Commercial refrigeration appliances

Electricity distribution transformers

Photocopiers

This table classifies
appliances into two tiers
that indicate the priority for
establishing minimum
energy-performance
standards for these products.
The classification is based
on the international
experience of the authors
and reviewers of this
guidebook. Actual priorities
in any country will depend
on local conditions
(e.g., dishwashers may not
be a priority in some
developing countries
because of very low
market penetration).

Other lamps (compact fluorescent, incandescent, high-intensity discharge) and illumination and lighting

systems for buildings
Computers
Office equipment and new information technologies

Peripheral equipment for television sets [videocassette recorders (VCRs), satellite antennae, decoders,

set-top boxes]
Personal computers

Peripheral equipment for personal computers (printers, modems) (standby power)

Radio sets, stereo equipment (standby power)
Telephone apparatus, fax machines (standby power)
Television sets

Lifts/elevators
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of standby power consumption in the estimated annual operating cost and estimated annual energy use
calculations for all dishwasher models (www.cere.energy.gov/buildings/appliance standards/residential/
dishwashers.html). California has been developing and testing procedures for measuring power levels of

various residential equipment operating in low-power modes.

As this guidebook goes to press, there is considerable momentum developing to address standby power
use on an international basis. So far, the collaboration includes the U.S. Environmental Protection
Agency (U.S. EPA), Australia's National Appliance and Equipment Energy Efficiency Committee,
Eletrobras and Procel in Brazil, Natural Resources Canada, China Certification Center for Energy

Conservation Products (CECP), and the California Energy Commission.

3.5.4 Assessing Potential Costs and Impacts

During the process of screening products, analysts evaluate the likely energy savings, cost savings, and
associated environmental benefits from developing standards and/or labeling. Products to be included in
the program are ranked in terms of cost effectiveness and potential for savings. If a country has national

goals for total energy savings, these goals help guide the screening process.

The basic steps in assessing the potential cost and impact of a standards or labeling program are listed
below. Generally, studies that have been conducted by other countries can be readily adapted or at least

can provide an appropriate methodology for a country newly considering labeling or standards.

1. Develop a baseline model for the candidate product—The baseline represents the energy perform-
ance of a typical model of a given product (e.g., refrigerators) and is the starting point for an engi-
neering analysis. Baseline characteristics determine what type of design modifications can be made

to the product to improve its energy efficiency.

2. Identify potential energy-efficiency improvements—This step involves assessing the technical

options available for improving the energy efficiency of each product.

3. Estimate the cost of energy-efficiency improvements—Based on market research, the energy-
efficiency improvements and extra manufacturing costs associated with each of the options can
be calculated, and analysts can evaluate any associated increased manufacturing costs likely to be
passed on to the customer through the supply chain (see insert: Use of @ Cost-Efficiency Table).
Alternatively, analysts can collect data on the cost and performance of existing units on the market,

to determine a cost-efficiency relationship.

4. Calculate the potential savings from energy-efficiency improvements—This step involves estimat-

ing the energy savings from the energy-efficient design options for each product.

5. Calculate cost effectiveness—This step involves estimating the life-cycle costs and payback periods
for different levels of minimum energy-efficiency standards or from a labeling program (see Table
3-2).
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Table 3-2

A cost-efficiency table can be used when deciding how to establish a level for minimum ener-
gy-efficiency standards. Table 3-2 is a real example from a recent analysis that was performed
to establish minimum energy-performance standards for Thailand. The table begins with a row
showing the annual electricity use of a baseline (“base case”) Thai refrigerator: 255 kWh/year.
It then shows the cost and energy-efficiency improvements associated with additional techni-
cal measures that can be adopted to improve the refrigerator energy efficiency. Note that the
first few measures are the most cost effective, with the highest benefit-cost ratios. Subsequent
steps are still cost effective but have slightly lower benefit-cost ratios. Although methodologies
for more sophisticated analyses that account for variability among consumers and uncertainty
in the data are available and can prove very useful when designing advanced policies, they are
usually not needed for initial ventures into standards-setting.

A cost-efficiency table is a useful tool for establishing the

Cost-Efficiency of a Thai Refrigerator appropriate level for a minimum energy-efficiency standard.

Description Annual Energy Manufacturer Retail Benefit/Cost
kWh Saving (%) Cost (Baht) Cost (%) Ratio (see notes)
This All
Step | Steps

Base case 255 N/A N/A N/A N/A N/A

1 Add 1 cm insulation to | 234 | 8.4 | 47 | 1.5 | 2.9 2.9
side walls

2 Add 1 additional cm to ’ 227 ‘ 1.1 ’ 94 ’ 3.0 ‘ 1.1 2.3
side walls (add 2 cm total,
including Step 1)

3 Add 2 cm insulation to back | 216 | 15.3 | 137 | 4.4 | 1.9 2.1
walls (2 cm were added to
side walls in Step 2)

4 Small “Good” compressor: | 201 | 21.1 | 237 | 7.6 | 1.1 1.7
52.9 kCal/hr, 0.92 COP*
(replacing 58 kCal/hr, 0.89
COP compressor)

5 Add run capacitor to small | 183 | 28.5 | 362 | 1.6 | 1.1 1.5
compressor: COP=1.01

6 Improve door gasket design | 171 | 32.9 | 442 | 14.2 | 1.1 1.4
(reduce gasket heat loss by
25%)

Notes: - Baseline model is a 176-liter, 1-door, manual defrost refrigerator freezer.
« Each of the steps listed in this table is incremental to the previous step.
« The benefit/cost ratio is the ratio of the discounted net present values of the societal benefits to the societal costs.
* COP = Coefficient of Performance

Source: ERM-Siam 1999, p. 2-19
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When discussing the results of such an assessment, it is often useful to distinguish among the following:

m technical potential: the maximum technically achievable energy savings

® economic potential: the economically optimum energy savings from a product-user’s (consumer’s)

perspective

m achievable potential: the practical, sustainable energy-savings potential, given market barriers and

competing policies

It is much easier to measure the savings potential for minimum energy-efficiency standards than for
labeling because minimum energy-efficiency standards remove all products with a lower-than-mandated
energy-efficiency level from the market, which makes the savings calculation comparatively straightfor-
ward. Comparative labeling, however, affects all models on the market, so any net energy-efficiency

changes associated with labeling are difficult to separate from ongoing market trends and forecast.

Once cost and energy-efficiency data have been collected, baseline energy-efficiency information is used
to estimate how much energy will be saved if the average energy efficiency of all models is increased by
a certain amount. End-use forecasting models that accurately predict energy demand can be used for
projecting policy impacts. In reality, however, detailed end-use data may not be readily available. In the
absence of these data, simplified methods can be used to forecast the energy savings achievable from
energy-efficiency standards. It is better to rely on simple forecasts based on limited but reliable data than
on detailed forecasts from end-use models that are based on unreliable proxy data. An equipment stock
model can organize product ownership and retirement data and use key demand drivers such as fore-
casts of the number of households and of household income. Such a model or spreadsheet can generate
forecasts of equipment sales. In practice, crude sales forecasts are often made during the screening stage

using simple spreadsheets that result in an acceptable estimate of the program impact.
Technical potential

An assessment of the technical potential for energy savings can be focused on the best theoretically
conceivable design, the best design using conventional technologies, or the best design currently on
the (national or international) market. These three reference points for measuring technical potential
offer different levels of possibility for the “maximum” savings potential and the time horizon in which
this potential could be achieved. Typically a national and/or international statistical analysis can be
used to compare the difference in energy-efficiency levels between currently available products and
the reference energy-efficiency level. The magnitude of that difference can be translated into savings
potentials by assuming that all new equipment sales are at the higher energy-efficiency level in the

energy-forecast model or spreadsheet.
Economic potential

The economic potential can be estimated in one of two ways. One method is to assume that labels

and/or standards will achieve the greatest economic efficiency from the consumer perspective. This
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entails calculating the estimated incremental increase in product price against the expected reduction
in the cost of operating the product for any given increase in the energy-efficiency level. In the ab-
sence of a thorough analysis, a rough estimate can be made using market data on the correlation

(if any) between product price and energy efficiency. Another method is to assume that the labels
and/or standards will achieve the greatest economic efficiency from a societal perspective. This will
be the case when the initial costs of the energy-efficiency improvements are less than the net present

value (NPV) of the utility’s cost of supplying energy over the life of a product.
Achievable potential

Achievable potential is the analyst’s best estimate of how much of the economic potential can be
achieved in practice for a given product or program, based on experience with a similar program or
product in another location or country. Achievable potential is less than economic potential because
of the presence of market and non-market barriers that will reduce the actual savings achieved. The
most commonly cited barriers are listed in Table 3-3. The shortfall is generally less for mandatory

programs than for voluntary ones.

3.5.5 Planning for Phase-In, Evaluation, and Update

Minimum energy-efficiency standards need to be periodically reviewed and increased as the overall
energy efficiency of products on the market improves and new technical options become available. The
method and amount by which any minimum energy-efficiency standard is increased will vary depending

on the product.

What appear to be cost-effective investments in
Table 3-3 Possible Barriers to the Purchase of energy-efficiency are often not made because of the presence of
Efficient Products market and non-market barriers.

Market and Non-Market Barriers

Lack of awareness of energy efficiency

Lack of information about which products are more efficient (when there aren’t effective energy labels)
Higher first cost

Low energy price

Low priority for consumers

Low priority for manufacturers/retailers

Equipment purchased by third party

Lack of available technology

Lack of government programs/support
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Establishing a procedure for revisions will require input from the various stakeholder committees. It
will also require a discussion of methods for setting and adjusting minimum energy-efficiency standards
levels as well as for accommodating industry feedback on time frames that can be reasonably accommo-
dated given other external pressures on manufacturers (see insert: Malaysian Stakeholder Inpur Process

on page 60).

International experience has shown that the most effective minimum energy-efficiency standards regimes

involve industry input in the establishment and periodic review/increase of minimum levels.

This chapter of the guidebook has discussed considerations that are useful in deciding whether and how
to develop an energy-efficiency labeling or standards-setting program. Once the decision has been made
to proceed, the next step is to establish test procedures and arrange for testing of appliances and equip-

ment. These subjects are addressed in Chapters 4 and 8.
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4 . ENERGY TESTING FOR APPLIANCES

Guidebook Prescriptions for Energy Testing

QOO0 00 O ©

Begin adopting or establishing test procedures and facilities before standards and
label regulations are enacted. Include a significant budget for meetings, testing, and

foreign travel.

Don’t even think about developing a labels or standards program without an indepen-
dent test facility for ensuring compliance.

Ensure that test facilities are certified and will provide credible results.

Adopt internationally recognized test and capacity-measurement procedures whenever
possible. If this is not possible, consider simplified versions of internationally recognized
tests to lower the costs and technological obstacles to testing.

Make the procedures for reporting test results, preparing forms, and establishing a
database of compliant units as simple and easy to access as possible.

Make the mechanism to request waivers, exceptions, or deviations from the test proce-
dure when the test is not appropriate as simple and easy to access as possible.

Implement self-certification by manufacturers, if possible, to minimize the cost of a

compliance program.

m Energy Testing Infrastructure

The process of creating an energy testing capability must begin long before a labeling or standards-

setting program is launched. The major steps in this process are shown in Figure 4-1.

Figure 4-1 Major steps in developing a testing capability for a labeling or standards-setting
program
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This chapter explains what energy testing is and then describes the infrastructure needed to establish test
procedures, test facilities, and testing compliance to support an energy-efficiency labeling or standards-

setting program.

4.1.1 Definition of an Energy Test Procedure

An energy test procedure is an agreed-upon method of measuring the energy performance of an appli-
ance. The results of an energy test procedure may be expressed as an efficiency, efficacy (for lighting
products), annual energy use, or energy consumption for a specified cycle, depending on the appliance
being tested. Worldwide, there are energy test procedures for all major energy-consuming household

appliances.

The test procedure and the regulatory standard for an appliance are often lumped together, but they are
very different. A regulatory standard establishes a level of minimum energy efficiency; the test procedure
describes the method used to measure the energy performance of the product. A regulatory standard

typically references the appropriate test procedures.

4.1.2 Importance of Test Procedures

The test procedure (sometimes referred to as “test standard”) is the foundation for energy-efficiency
standards, labels, and other related programs (Meier and Hill 1997). It gives manufacturers, regulatory
authorities, and consumers a way of consistently comparing energy use and savings among different
appliance models. A well-designed test procedure meets the needs of its users economically and with an
acceptable level of accuracy and correspondence to typical conditions. By contrast, a poorly designed
energy test pocedurecan undermine the effectiveness of everything built upon it. The adoption of
established test procedures, especially those of internationally recognized testing organizations, makes it

easy to compare the efficiency of different models.

4.1.3 Elements of a Good Test Procedure

The ideal energy test procedure will:

m reflect typical usage conditions

m yield repeatable, accurate results

m reflect the relative performance of different design options for a given appliance

m cover a wide range of models within a category

m produce results that can be easily compared with results from other test procedures

m be inexpensive to perform

Unfortunately, these goals usually conflict with each other. A test that tries to accurately duplicate actual

usage will probably be expensive and not easily replicated. For example, most energy test procedures

for room air conditioners measure efficiency while a unit is operating at steady state with a specified
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outdoor temperature. This is a relatively easy mode to test after the test chamber has been created;
efficiencies can be measured quickly and reliably. In practice, however, air conditioners operate mostly
at part load or at outdoor temperatures higher than specified by the test procedure (efficiency will typi-
cally be lower at higher temperatures). Part-load performance is much more complicated to measure,
and results are more difficult to reliably duplicate. Likewise, most energy test procedures measure effi-
ciency at a single specified ambient air temperature. Testing at different ambient temperatures requires
costly reiterations and still fails to capture all differences in ambient conditions. Testing to country-

specific ambient temperatures makes it difficult to compare product performance across borders.

We can clearly see from the qualifications noted above that an energy test procedure is a compromise;

it does not fully meet any of the criteria for an ideal test, but it satisfies enough of them to discourage
excessive complaints. At a minimum, a ranking of different models by their tested energy performance
should correspond reasonably closely to a ranking by the models’ field energy performance. Even this
modest criterion has not been widely confirmed owing to a general lack of comparisons between labora-

tory and field measurements (Meier 1995).

Tested energy performance reflects an appliance’s performance only as the appliance leaves the factory
and therefore does not account for anything that may happen to the product during transport, installa-
tion, or operation. Central air conditioners, for example, require matching and connection of indoor
and outdoor components. Mismatched components or improper installation can seriously reduce effi-

ciency. Policies such as training for installers must be used to address these issues.

m Step 0-1: Establish a Test Procedure

The first step in developing an energy-efficiency standard or label is to establish energy test procedures
for the products that are to have labels or be covered by standards. This step can and should begin even
before the standards legislation has been approved. Establishing test procedures requires a significant
investment in technical analysis, including participation in meetings and foreign travel to observe test
facilities and international standards committees in action. In most cases, test procedures already exist
although they may not be formally recognized as established. Manufacturers frequently test their units

for quality control and comparison with competing products.

The fundamental choice for a government that is building an energy-efficiency labeling or standards

p rogram is whether to develop and achieve consensus on a unique domestic procedureor adopt an
established international procedure. In considering this choice, governments will want to review interna-
tional test procedures, decide which existing test procedures are best suited to modify/use in their coun-
try for measuring product energy efficiency or which new procedures to develop, assess the capacity for
in-country and neighboring-country laboratories to test energy performance of priority products, and
decide whether to expand existing test laboratories, construct new test laboratories, rely on laboratories

in neighboring countries, or rely on private-sector laboratories.
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4.2.1 Key Institutions Responsible for Making Test Procedures

Test procedures are typically created by manufacturers” associations, government agencies, non-govern-
ment organizations (NGOs), and professional societies. A partial list of the major institutions respon-
sible for energy test procedures covering appliances is presented in Table 4-1. The two international
entities responsible for appliance energy test procedures are the International Organization for Standard-
ization (ISO) and its sister organization, the International Electrotechnical Commission (IEC). ISO
mainly focuses on mechanical performance, and IEC mainly focuses on electrical performance. These
organizations rely on an international network of regional and national standards organizations. In
Europe, the European Committee for Standardization (CEN) and its sister organization the European
Committee for Electrotechnical Standardization (CENELEC) are the respective regional equivalents of
the ISO and IEC. They have assumed responsibility for European-Union (E.U.)-wide test procedures.
In Japan, the Japan Industrial Standards Association (JIS) is responsible for all appliance test procedures.
In Korea, the Korea Standards Association (KSA) is responsible for all appliance test procedures, and
some other test procedures are in the Korean Ministry of Commerce, Industry, and Energy announce-
ments. In the U.S., the U.S. Department of Energy (U.S. DOE) is primarily responsible for appliance

test procedures, with assistance from several organizations. International test procedures are not limited

Table 4-1 Key Institutions Involved in Creating A variety of institutions around the world are engaged in
Energy Test Procedures for Appliances creating and harmonizing energy-efficiency test procedures.

Institution Acronym URL
International Standards Organization ISO www.iso.org/iso/en/ISPPOOnline.frontpage
International Electrotechnical Commission ‘ IEC | ww.iec.ch

European Committee ‘ |
for Electrotechnical Standardization CENELEC www.cenelec.be

European Committee ‘ ’

for Standardization CEN www.cenorm.be
Korean Standards Association ‘ KSA | www.ksa.or.kr
Japan Industrial Standards Committee ‘ JIS ’ www.jisc.go.jp/eng
American National Standards Institute ‘ ANSI | www.ansi.org
Air-Conditioning and Refrigeration Institute ‘ ARI ’ www.ari.org
American Society of Heating, Refrigerating, and ‘ ASHRAE | www.ashrae.org
Air-Conditioning Engineers
United States Department ‘ U.S. DOE | www.eere.energy.gov/buildings/
of Energy appliance standards
www.access.gpoaccess.gov/cfr/index.htmI
World Standards Services Network ‘ WSSN | www.wssn.net

72 | Chapter 4




to IEC and ISO standards. For example, U.S. DOE test procedures for several appliances are used as a
basis for standards throughout North America.

4.2.2 Existing Test Procedures

All major appliances have at least one established energy test procedure, and most appliances have
several. Refrigerators alone have at least five international or national energy test procedures (although

this number is slowly declining as a result of harmonization). The general approach for each appliance

is described in Table 4-2.

Table 4-2 General Approach for Testing Energy Performance in Major Each product requires its own fff’fﬁlfl'lily
Appliances and general approach to testing.

Appliance Description of Energy Test Procedure

Annual Energy Use

Domestic Refrigerator | Refrigerator is placed in environmental chamber with doors closed. Ambient
temperature is slightly higher than room temperature to account for door
openings and food loading (IEC and U.S.). In Japan, doors are opened at
specified intervals.

Domestic Water Heater | Storage losses are measured under specified conditions. The energy
required to service specified hot water draw cycle is sometimes added to
this (U.S.).

Efficiency or Efficacy

Room Air Conditioner ‘ Air conditioner is placed in calorimeter chamber. Heat removal rate is meas-
ured under steady-state conditions and at only one level of humidity.

Central Air Conditioner | Heat removal rate is measured using a combined air enthalpy approach at
one or more load conditions.

Heat Pump ‘ Heat removal rate is measured using a combined air enthalpy approach at
one or more load conditions.

Motor | Motor is placed on a dynamometer test stand and operated at full load and
normal temperatures (U.S.). Alternatively, input power and losses are meas-
ured, and the difference is assumed to be the output (Japan and IEC).

Furnace/Boiler | Furnace or boiler is operated under steady-state conditions. Heat output is
determined indirectly by measuring temperature and concentrations of com-

bustion products. Fan and pump energy is sometimes added to input energy.

Light ‘ Light output is measured in an integrating sphere. Light input is measured
differently for each component, depending on type of light, ballast, and other
features. Combination yields an efficacy.

Energy Use per Cycle

Dishwasher ‘ Energy consumption is measured for a standard cleaning cycle. Cleaning
performance may also be included (IEC).

Clothes Washer | Energy consumption is measured for a standard cleaning cycle. Cleaning
performance may also be included (IEC).
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Table 4-3 is a partial list of test procedures that have international significance or recognition for major

appliances. The same test procedure often has several different names because it is may be adopted by

several different standards organizations. For example, an IEC test standard may reference an identical

CENELEC test standard. In addition, many test procedures refer to other test procedures for certain

details of the testing process; thus, it is often necessary to obtain several documents to understand the

full scope of a test. The exact citation often changes when a test procedure is updated or harmonized,

so it is important to determine the most current document before proceeding. A detailed and compre-

hensive description of current energy test procedures for appliances in the Asia-Pacific region is available

in a recent Asia-Pacific Economic Cooperation (APEC) report (Energy Efficient Strategies 1999).

Energy Test Procedures for Common Appliances

Each product requires its own
test procedures.

Appliance International Japan United States
Refrigerator/Freezer ‘ Freezer ISO 5155 ’ JIS C 9607 Code of Federal Regulations (10 CFR
(freezers), 1ISO 7371 Part 430 Subpart B Appendices A1
(refrigerators without and B1)
freezers), ISO 8187
(refrigerator-freezers) ,
and ISO 8561
Room Air ‘ ISO 5151-94( E) ‘ JIS C9612-94 | Code of Federal Regulations (10 CFR
Conditioner Part 430 Subpart B Appendix F)
Central Air | 150 13253 | ISB 861693 | Code of Federal Regulations (10 CFR
Conditioner Part 430 Subpart B Appendix M)
Heat Pump ‘ Treated as an air ‘ Treated as an | Treated as an air conditioner
conditioner air conditioner
Motor ‘ IEC60034-2A ‘ JIS C4210 | National Electrical Manufacturers’

Association (NEMA), MG 1-1987
(equivalent to Institute of Electrical and
Electronics Engineers, (IEEE) 112)

Furnace/Boiler

‘ Depends on fuel used

Depends on fuel
used

| Code of Federal Regulations (10 CFR
Part 430 Subpart B Appendix N) )

Water Heater

‘ IEC60379

| Code of Federal Regulations (10 CFR
Part 430 Subpart B Appendix E)

Light ‘ There is no explicit ‘ There is no explic- | NEMA LE-5
energy-efficiency test it energy-efficiency
procedure. test procedure.
Dishwasher ‘ IEC60436-81 ‘ | Code of Federal Regulations (10 CFR
Part 430 Subpart B Appendix C)
Clothes Washer ‘ IEC60456-98 ‘ JIS C9606-93 | Code of Federal Regulations (10 CFR

Part 430 Subpart B Appendix J)
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Energy test procedures for consumer home electronics, such as televisions, VCRs, and audio equipment,
have only recently been developed. These are summarized in Table 4-4. A large portion of the total elec-
tricity consumed by these appliances is used in standby mode, so the focus of energy test procedures has

largely been on standby electricity consumption rather than consumption in the “on” mode.

Information is available in the E.U., the U.S.,
and Japan regarding newly emerging test

Table 4-4 Energy Test Procedures for Consumer .
Home Electronics procedures for consumer home electronics.
Appliance Europe Japan United States
Television | www.gealabel.org | WWW.ECCJ.0r.jp | www.energystar.gov/
Videocassette | www.gealabel.org | WWW.ECCJ.Or.jp ’ www.energystar.gov/
Recorder
Audio Equipment |www.gealabel.org | | www.energystar.gov/
Standby Power | www.gealabel.org | ’ www.energystar.gov/

| 4.2.3 The Difficulty of Modifying Existing Test Procedures

Modifying an energy test procedure is typically cumbersome and time consuming. Most standards
organizations are inherently conservative, so there must be strong pressure before a modification is con-
sidered and approved. Thus, standards-setting organizations are typically slow to modify test procedures
in response to new technologies in appliances. When regulatory labeling and standards-setting programs
are linked to test procedures, modifications become even more difficult. Nevertheless, in cases where
there is a consensus that rapid change is needed, such change is possible. For example, the Japanese gov-
ernment was able to significantly modify the test procedures for refrigerators in approximately one year
so that these procedures would be in force in time for a new Japanese efficiency standard. This unusual-
ly rapid change was accomplished only because of close cooperation among the Japanese government,

the manufacturers, and the standards association.

4.2.4 The Difficulty of Translating Results from One Test to Another

Energy tests, whether for labels or standards, are expensive. The efficiency test for a gas-fired water
heater costs about US$1,000 per unit. One internationally recognized testing laboratory charges roughly
US$2,000 to perform the U.S. DOE test procedure on a single refrigerator and US$6,000 for a central
air-conditioning unit. The laboratory tests and administrative work needed to create an E.U. energy
label for a clothes-washing machine cost about US$3,800 (Sommer 1996). Because of the cost of test-
ing, it is tempting to try to compare results from one test to those from another. This should generally
be avoided, however, because test procedures often differ in important aspects, which leads to widely
different energy values. For example, furnace and boiler efficiency tests in the E.U. are based on the
fuel’s “low heating value,” that is, excluding the latent heat of condensation of the combustion gases.
Tests in the U.S. typically use the “high heating value.” This difference alone will cause at least a 5%

difference in reported efficiency. Formulas for converting values from one test to another have been
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attempted but with little success (Meier 1987; Bansal and Kriiger 1995). One exception is motors. An
algorithm has been prepared for translating motor test results from one protocol to another within speci-
fied margins of error (de Almeida and Busch 2000).

Tests sometimes differ in underlying philosophy as well as in method. European tests for washing
machines seek to measure the energy required to achieve a standard level of cleaning performance. U.S.
test procedures simply measure energy consumption for a standard cycle and allow the manufacturer to
determine the level of cleaning performance. Performance tests, like those used in Europe, are generally
more complicated and expensive; combining cleaning performance with energy measurement tends to
make the test procedure less repeatable and reproducible than is possible when only energy is measured.

These differences lead to significantly different test procedures.

4.2.5 Selecting a Test Procedure; Considering Alignment

Creating an energy test procedure requires investments in a physical setup, including test facilities and
trained technicians, as well as the resulting institutional investments in the administrative apparatus and
representation at technical meetings. Stakeholders, such as manufacturers, trade organizations, and gov-
ernment agencies, are involved in supporting these investments. The infrastructure will be different for
each appliance depending on the level of sophistication and advancement of the industry, the extent of
imports, and the choice of test procedure. Small or poor countries may be unable to support these costs
and therefore may be obliged to accept internationally sanctioned test procedures from ISO and IEC.
Countries with close economic ties to Japan, the E.U., or the U.S. may find it convenient to align

with their strongest trade partner. If the U.S. is the strongest partner, it may be simpler to align with
the Canadian Standards Association (CSA) test procedures because CSA tests, while nearly identical

to U.S. tests, are specified in Systéme Internationale (SI) units. Alignment has the advantage of allowing
a country to draw upon an existing test and an international network of testing facilities to reduce barri-
ers against import and export of appliances. Local manufacturers planning for eventual foreign trade or

multinational firms seeking to standardize production facilities will likely support this approach.

By contrast, a country may be saddled with a test procedurethat is unnecessarily complex or simply
inap propriate for local conditions. Japan decided that the ISO test for refrigerators was not appropriate
because it ignores the impact of humidity and door openings, so Japan replaced the ISO test with its
own procedure. Particular costs imposed by certain tests should also be considered. For example, some
clothes washer and dishwasher tests require a standardized detergent. Special test materials are typically
available from only one or two suppliers at high prices. For example, the ISO refrigerator test requires
the use of thermal mass with specific properties (to simulate food), which is available from only a few

suppliers.

Modification of recognized international test protocols should be approached with caution. In addition
to eliminating the potential for aligning or harmonizing test protocols with other regions, alterations
introduce the need to verify repeatability and reproducibility of the test. These changes increase the cost
of developing the test protocol.
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In deciding whether to develop a unique domestic test procedure, adopt an established international
procedure, or adopt a simplified version of an international test procedure, policy makers should con-
sider the criteria discussed in Section 4.1.3. Because a new domestic procedure will take more time to
develop and maintain than an existing test procedure, there must be strong reasons for not selecting an
existing test procedure. Small countries or those with a very small local appliance manufacturing base
should have extraordinary reasons not to adopt an internationally recognized standard before proceeding
to develop their own. Countries with a large appliance manufacturing industry have more flexibility
regarding local test procedures. One example is the case of Japan and washing machines. The IEC test
procedure is strongly oriented toward hot water washing. Japanese clothes washing practices rely almost
exclusivdy on ambient water temperatures (thanks to the presence of soft water throughout Japan).
Because the efficiency of hot water use is not relevant to Japan, Japan’s tests emphasize motor efficiency
over hot water use. It is sometimes possible to align some aspects of an appliance’s test procedures with
international procedures while establishing local procedures for others. As conditions in the country

change, the mix of local and international test procedures can also change.

Choosing a test procedure for a product may be especially difficult if several different tests are used by
manufacturers in a country (perhaps because the manufacturers are local subsidiaries of companies from
different countries that use different procedures). A trade association of manufacturers and the domestic
standards association (the local counterpart to ISO) typically work together to establish a test procedure,
but the government can also assemble its own advisory group and select a test procedure on its own. In
the long run, however, some sort of technical review group will be required to enhance and/or legitimize

in-house government CXpCI‘tiSC.

The process will generally be faster if an existing test procedure is simply adopted than if a unique
domestic procedure is established. The speed of adoption will also depend on the extent to which the
government decides to involve local manufacturers; the greater the involvement, the slower but more
effective the process. The speed will also depend on the government’s approach to certification and
enforcement (discussed in Chapter 8). If a completely new test procedure is created, then it must be
publicly announced and field tested, and staff must be trained to perform it. This process can easily take
longer than one year. Staff training is particularly important because most of the tests will be conducted

by manufacturers in their own facilities.

4.2.6 Considering Regional Harmonization

There is an increasing trend for neighboring countries within a formal or even loosely defined trade
region to go beyond unilateral alignment and to harmonize their energy-efficiency test procedures by
mutual agreement. Harmonization involves the adoption of the same test procedures, mutual recogni-
tion of test results, and/or alignment of performance standards levels and energy-labeling criteria for
particular appliances. Like alignment, this approach allows countries, companies, and consumers to
avoid the costs of duplicative testing and non-comparable performance information and to access a

wider market of goods.
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Recognizing this, many countries are participating in regional activities directed at harmonizing energy-

efficiency standards and labels and the testing that underlies both of these measures. As mentioned in

Chapter 3, such activities are being undertaken by APEC, the South Asia Regional Initiative for Energy
Cooperation and Development (SARI/E), the Pan American Standards Commission (COPANT), the
Association of Southeast Asian Nations (ASEAN), and the North American Energy Working Group
(NAEWG).

Harmonization discussions are complex and slow because standards, harmonization, and regulations can

create non-tariff trade barriers. Reduction of trade barriers is not necessarily “beneficial” to all concerned.

Regional Efforts to Harmonize Test Procedures and Enhance Mutual

Recognition of Test Results in South Asia
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In July, 2003, a SARI/E energy project sponsored by the United States Agency for International
Development (U.S. AID) had the goal of assessing the capabilities of testing facilities in South Asia
and determining the improvements needed in order to support a regional standards and label-
ing program. Test facilities in India, Bangladesh, Sri Lanka, and Nepal were assessed for their
capabilities to test refrigerators, ceiling fans, lighting, and motors. The end goal was for the
region to use common test procedures and to allow for the test results in one country to be valid
in another. To achieve this goal, test laboratories must have adequate facilities, trained person-
nel, and calibrated instrumentation to provide test results that are both repeatable within the
same laboratory and reproducible at other test facilities.

Not all of the countries had adequate facilities to test all of the four products. The assess-
ment uncovered a need to upgrade some test facilities and to provide training in conducting
tests. Differences and similarities in the test standards and facilities were listed.

To create confidence in the repeatability of test results from the same laboratory and repro-
ducibility of test results between laboratories, it was recommended that the laboratories be
accredited by an internationally recognized body. As part of the accreditation, a round-robin,
inter-laboratory comparison testing program would be implemented. This approach is especial-
ly important in cases where ambiguity in the test procedures could result in different laboratories
interpreting the test procedure differently.

Although some countries had the ultimate goal of establishing their own internationally rec-
ognized accreditation bodies, a cost-effective alternative was to use the services of the National
Accreditation Board for Testing & Calibration Laboratories (NABL), an International Laboratory
Accreditation Cooperation (ILAC)-recognized accreditation body in India. Mutual recognition
agreements between standards-setting and labeling agencies would also be necessary to insure
that the results from a laboratory in one country are accepted in another country.

Results of this project were made publicly available in a report available on the internet:
www.sari-energy.org/projectreports.asp?ReportCatiD=energy%20efficiency. In addition, a work-

shop entitled “Designing and Managing Energy Test Facilities & Protocols” was attended by all
of the SARI/E countries. India, Bangladesh, Sri Lanka, Nepal, Bhutan, and Maldives participated
in the workshop. The purpose of the workshop was to bring together both technical and policy
experts involved in standards and labeling efforts in each country to discuss energy test proto-
cols, capabilities of test facilities, and possibiities for harmonizing the test protocols and accredi-
tation procedures. Continuing dialog among the SARI/E countries is needed to complete the

goal of harmonized test procedures and standards-setting and labeling programs.




Countries and world bodies promoting regional endeavors must understand and account for the trading
patterns of the manufacturers they are trying to influence. The following inserts provide a glimpse of
such deliberations in the SARI/E and NAEWG regions, respectively. (See inserts: Regional Efforss to
Harmonize Test Procedures and Enhance Mutal Recognition of Test Results in South Asia and Regional Efforts
to Harmonize Test Procedures and Enbance Mutal Recognition of Test Results in North America.)

Regional Efforts to Harmonize Test Procedures and Enhance
Mutual Recognition of Test Results in North America

Recognizing that differences among national test procedures and the failure to accept
each other's test results are barriers to regional trade in energy-efficient products,
Canada, Mexico, and the U.S. have been exploring the harmonization of test proce-
dures and the mutual recognition of test results.

In 1992, The Energy Efficiency Expert Group of NAEWG analyzed the commonali-
ties and differences among the three countries’ test procedures to identify areas for
potential harmonization. By meeting on a regular basis and frequently exchanging
information, the dozen individuals participating in the Expert Group determined that
there were 46 energy-using products for which at least one of the three countries had
energy efficiency regulations. Three products—refrigerators/freezers, room air condi-
tioners, and integral horsepower electric motors—appeared to have nearly identical test
procedures in the three countries; 10 other products had different test procedures but
showed near-term potential for harmonization. Through line-by-line comparisons of the
three most similar test procedures, the NAEWG Expert Group verified that, apart from
minor wording differences, they were identical. The next three products for comparison
will likely be dry-type distribution transformers, residential central air conditioners, and

linear fluorescent lamps.

The Expert Group has also been exploring mechanisms for facilitating mutual
recognition of testing laboratory results among the three countries to minimize duplica-
tive testing requirements. One possibility is to enhance mutual accreditation of the three
countries’ test laboratories, e.g., by having Mexican entities join international agree-
ments in which U.S. and Canadian accreditation bodies already participate (such as
ILAC). In addition, the Expert Group is compiling guidance on requirements for manu-
facturing and selling different products in the three countries and exploring ways to

facilitate the process at each stage.

After three years, the Experts Group is still meeting regularly with a full agenda.
Each country has solicited the input of its domestic stakeholders on both the harmo-
nization of test procedures and the mutual recognition of test results. In addition to con-
sulting with domestic manufacturers and trade associations, the Expert Group has
consulted with the international Council for Harmonization of Electrotechnical
Standards of the Nations of the Americas (CANENA), which has agreed to review its test

procedure comparison results.

By collaborating, the three countries hope to reduce the costs of compliance with
standards and mandatory labeling programs in the region, accelerate the replacement
of less efficient products, and facilitate the transformation of the regional market for
energy-efficient products (NAEWG 2002).
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4.2.7 Announcing the Test Procedure

The final test procedure needs to be decided and announced well in advance of the start date for effi-
ciency labels or standards. Manufacturers need time to equip and certify their own test facilities and

then more time to determine which models comply.

4.2.8 Normalizing Energy Values for Volume, Capacity, and
Performance

Most energy measurements are normalized by volume or capacity or categorized by some other feature.
These numbers typically become the “denominators” used in stating energy performance test results.
Usually, separate test prescriptions define the way volume, capacity, illumination, performance, or other
characteristics are to be uniformly measured. These details are as important as the energy measurements
themselves. For example, inappropriate measurement of an appliance’s capacity can result in an inaccu-
rate declaration of efficiency. Therefore, along with establishing the test procedure, it is beneficial to

establish a procedure for measuring capacity.

4.2.9 Reconciling Test Values and Declared Energy Consumption

There is a natural variation in the energy efficiency of appliances as they come off the assembly line.

For example, two air conditioners leaving the assembly line one week apart may differ in efficiency by
as much as 5% depending on the degree of quality control in the manufacturing facility. This variation
arises from minute differences in components, materials, and assembly. There must, therefore, be a sepa-
rate procedure for converting measurements of individual appliances’ energy performance into a value
representing the entire production run (the “declared” energy consumption). The choice of procedure is
important because it has a major impact on the cost of testing (that is, on the number of units that need

to be tested), the ability to provide accurate declared values, and the ease of enforcing energy standards.

Most tests include a procedure to establish a declared energy consumption for an appliance. This typical-
ly involves randomly selecting two or more appliances after they leave the assembly line. The declared
value is usually the mean of the measurements of these two units. However, if their test values differ by
more than a certain amount (determined by a statistical formula), then additional units must be tested.

Here is the current ISO (1999) procedure for refrigerators:

If the energy consumption is stated by the manufacturer, the value measured in the energy-consump-

tion test shall not be greater by more than 15% of the stated energy consumption.

If the result of the test carried out on the first appliance is greater than the declared value plus 15%,

the test shall be carried out on a further three appliances.

If the three additional tests are required, the arithmetical mean of the energy-consumption values of

these three appliances shall be equal to or less than the declared value plus 10%.
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In practice, some manufacturers measure the energy performance of one unit and then declare the energy
consumption to be 15% less than the measured value. This yields a declared energy consumption that,
while clearly avoiding the intent of the procedure, remains legitimate. The U.S. has established more strin-

gent criteria for establishing declared values in an effort to reduce misleading ratings.
4.2.10 Emerging Issues in Energy Testing

It is important to recognize some of the emerging issues that will affect all energy test procedures, especial-
ly issues related to regulatory standards and energy labels. These issues will be discussed in future meetings

of technical committees of the standards-making bodies.

Appliances increasingly contain microprocessors linked to an array of sensors and controls. Microprocessor
control offers many opportunities for energy savings, such as variable-speed drive in air conditioners, the
ability to adjust a wash cycle based on how soiled the clothes are, or the ability to vary combustion condi-
tions in a boiler based on demand. Savings of more than 30% are often easy to achieve with microproces-

sor controls, and test procedures should be changed to credit these savings.

However, the same technology also can be used to circumvent or defeat a test procedure (Meier 1998).
The authors are aware of two cases where a microprocessor was designed to sense when an appliance was
being tested, and, in response, switch to a special low-energy mode. Several manufacturers of automobiles
and diesel engines were caught using this strategy and were fined nearly US$1 billion. Although such

deception is highly unusual, it is useful for practitioners of appliance testing to be aware of the possibility.

Eventually, all appliance energy test procedures will need to be revised to reflect the increasing use of
microprocessor controls because the tests will need to assess both the behavior of the mechanical compo-

nents (the “hardware”) and the programming (the “software”) installed to operate the device.

Standards-setting organizations are beginning to address this dilemma, especially in office equipment, in

which power-management logic is already widely used (and required for endorsement by ENERGY STAR).

The World is Starting to Adapt Test Procedures

to More Fairly Characterize “Smart” Devices

The original U.S. DOE test for dishwasher energy performance required that clean dishes be
inserted in the racks during the test. Units with soil sensors appeared to be very efficient
because they used the minimum amount of water to clean the already-clean dishes. During
the late 1990s, a U.S. consumer organization observed that in real-world situations many dish-
washers with soil sensors actually used more hot water and energy than traditional, mechan-
ical designs. The organization advised its members to ignore the energy labels because they
were misleading. As a result, U.S. DOE developed a new test involving soiled dishes. This is
the first and only time that the authors are aware of an energy-performance test for a white
goods appliance being modified for such a reason. The revision also included a measurement
of standby power consumption (which was also a first).
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The approach involves developing a typical operating cycle that captures all of the major operating
modes. There has been less progress with respect to white goods and microprocessors. The recent modi-
fication of the U.S. DOE test for dishwashers to reflect microprocessors appears to be the first (see
insert: The World is Starting to Adapt Test Procedures to More Fairly Characterized “Smart” Devices on the

previous page).

The separation of energy test procedures and mandatory regulations is becoming less clear. One example
of this situation arises in the relation of testing tolerances to energy labels. The European A-G energy-
efficiency labeling scheme assigns a range for each letter category roughly equal to 10% of the efficiency
range. Because the ISO test procedure for refrigerators establishes a 15% tolerance in measurements,
manufacturers exploited the tolerance limit in the early years of the labeling scheme and sometimes
claimed a C refrigerator to be an A (Winward 1998). Although round-robin testing, industry testing
guidelines, and increased check testing since then appear to have reduced the magnitude of routine
exploitation of tolerances, the European labeling system is putting pressure on ISO and IEC to require

narrower tolerances.

Step 0-2: Create a Facility for Testing and Monitoring
Compliance

Test facilities are needed to perform energy tests. Almost every appliance requires a unique energy test
setup. For example, a refrigerator requires an environmental chamber, and an air conditioner requires a
calorimeter chamber. A list of some firms capable of performing internationally recognized energy tests
along with an accompanying certification of results is shown in Table 4-5. The websites listed in the
table describe the kinds of facilities and special features available. Most modern facilities can test several

units at one time and collect all data on a data logger system. A country may decide to avoid developing

Many firms around the world are
Table 4-5 Some Firms that Can Perform Internationally available to perform internationally recognized

Recognized Energy Tests along with Accompanying

ogniz energy tests and certify the results.
Certification of Results

Name Country | URL

Intertek Testing Service | uU.S. | www.itsglobal.com
Underwriters Laboratories, Inc. | U.S. | www.ul.com
CSA | Canada | www.csa.ca/
Korea Testing Laboratory | Korea | www.ktl.re.kr/eng
Le Laboratoire Central des | France | www.Icie.fr

Industries Electriques (LCIE)

Laboratoire National d’Essais | France | www.Ine.fr
(LNE)
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its own test facility and use commercial facilities for occasional compliance testing (such as random tests)
because test facilities are expensive to construct and maintain. A fully operational (i.e. turnkey) motor
testing facility, for example, costs up to US$100,000. A turnkey room air-conditioning test facility (a
balanced calorimeter room) costs about US$500,000 and requires at least two staff members to operate
efficiently. A new turnkey facility capable of testing all major appliances (including motors and lights)

costs many millions of dollars and requires at least 15 full-time staff members.

Most large, international appliance manufacturers maintain their own in-house test facilities to ensure
that their units comply with energy regulations. These firms use energy tests not only to verify compli-
ance but also as an element of quality control, prototype testing, and checking competitors’ models. For
these reasons, appliance testing most often takes place on the manufacturers’ premises. Smaller manufac-
turers may rely on cruder test facilities with less precise results and contract with private, independent

test laboratories when more precise measurements are needed.

A government that operates a labeling or standards-setting program must have a facility that can perform
reliable, unbiased energy tests. The facility can be operated by the government or a private firm. Few, if
any, countries maintain government laboratories for large-scale appliance testing. Even the U. S. lacks a
tull-fledged, government-operated appliance test facility. Other national testing facilities, such as those

in France, Australia, and Canada, perform private testing to defray the cost of maintaining the facilities.
By contrast, in the Philippines, testing fees go back into the federal treasury instead of being reinvested
in the facility, so it is difficult to maintain the facility’s performance and capabilities (Egan et al. 1997).
A preferred course of action is to reinvest the fees in the facility to help guarantee its long-term existence

and value.

If energy testing is not widely practiced in a country, a government testing facility may be needed to
stimulate improvements in the quality of private test facilities. One procedure is the round-robin test in
which several facilities test the same appliance and compare results to those obtained in the government
facility. This process identifies incorrect procedures or equipment. Round-robin measurements have been
conducted occasionally in Europe and the U.S. and have often revealed surprisingly large variations in

measurement results. The Philippines has also used this strategy.

Energy tests, including setup and breakdown, take considerable time to perform. Room air conditioners
require four to six hours. Refrigerators must be tested for a minimum of 24 hours. Most protocols
require at least two tests to bracket the desired temperatures. Many tests, such as those for refrigerators
and air conditioners, require that the test facility and the appliance reach steady-state conditions for at
least an hour before the test may begin. These requirements severely restrict the ability of a test facility to

test many units rapidly.

Regardless of who actually performs energy tests, the government must establish a procedure for moni-
toring compliance with labels or standards. The process must specify how test appliances are to be select-
ed from the factory inventory or off the floor at appliance stores, how many units must be tested, and

who pays for the tests. This procedure can be aggressive, with a schedule of random testing, or activated
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only in response to complaints. An aggressive policy is advisable in the beginning so that manufacturers
take a standard or label procedure seriously. Later, a complaint-triggered compliance check can be substi-
tuted. In the U.S., the standards program appears to have operated reasonably honestly with almost no
government-initiated compliance monitoring. In Europe, manufacturers began more honestly reporting
test results only after a compliance-monitoring scheme was initiated. The role of testing in the compli-

ance regime of any standards-setting or labeling program is described further in Section 8.8.

Step 0 =3: Incorporate Testing into Enforcement

Many of the administrative aspects of establishing and administering appliance efficiency labels and
standards are discussed elsewhere in this guidebook. However, a brief overview of administrative matters

specifically related to test procedures and enforcement is provided below.

4.4.1 Establishing Administrative Mechanisms for Certification, Data
Collection, and Appeal

The government or an NGO must prepare forms, organize procedures for reporting test results, and
establish a database of compliant units. These mechanisms must be in place before labels or standards

become mandatory.

First, the government must establish a procedure to certify test results. The two primary options, govern-
ment testing and self-certification, are discussed in detail in Chapter 8. A self-certification procedure is
generally superior because it is cheaper, faster, and relies on manufacturers existing test facilities. For
short periods, while the industry is in its infancy, it may make sense to have a higher-precision central
facility administer tests and charge manufacturers for this service. Manufacturers are often uncomfort-
able with government certification because they would rather keep results secret until it is necessary to
submit them. Over the long run, manufacturers will likely try to replace government certification with
self-certification. A compliance-monitoring procedure must accompany any self-certification to ensure
that manufacturers submit accurate results to the government. This procedure should include a process
for considering complaints from one manufacturer about another and complaints from consumer associ-
ations. Japanese consumer organizations, for example, were instrumental in causing Japanese energy test
procedures to be modified, and various European consumer organizations have exerted considerable

pressure on European manufacturers to more honestly report energy efficiency.

No test procedure can adequately characterize 100% of the products that must conform to a label or
standard requirement because new technologies or special features appear faster than tests can be modi-
fied to accommodate them. It is therefore essential to develop a flexible, intelligent, and rapid mecha-
nism for administering enforcement and waivers. A process must be available to address the small per-
centage of products that cannot be tested using the recognized test. A manufacturer may be prevented
from offering a product if it is inefficient but should not be prevented from offering a product because

the product cannot be tested.
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4.4.2 Establishing Procedures to Certify Independent and
Manufacturer Test Facilities

The government must also create a procedure to ensure that testing facilities correctly perform tests
with properly calibrated equipment. The procedures for conformity certification, often called accredita-
tion, are well documented by international standards organizations (Breitenberg 1997). As mentioned
earlier, an important aspect in less-developed countries will be staff training, including regular testing

using round-robin measurements.

No matter which aspect of energy testing is being addressed—establishing a test procedure, creating a
test facility, or creating the administrative apparatus for enforcement—it is important to remember that
all of these elements should be addressed as early as possible in the process of developing labeling and
standards-setting programs. An early start ensures time for proper technical analysis, observation of
international test facilities, and review of existing international test procedures. After a testing capability
is developed, the next step is to design and implement a labeling program, to analyze and set standards,
or both, depending on the overall program. The development of a labeling program is described in
Chapter 5; standards-setting is described in Chapter 6. A more thorough discussion of how verification
and compliance regimes ensure the integrity of energy-efficiency labeling and standards-setting pro-

grams appears in Chapter 8.
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5 « DESIGNING AND IMPLEMENTING A
LABELING PROGRAM

Guidebook Prescriptions for Designing Labels
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Develop an overall strategy for labeling, including goals, priorities, relationship to other
energy-efficiency programs, and institutional roles and responsibilities.

Work closely with stakeholders. Elicit broad support from manufacturers, retailers, and
consumer groups during design and implementation of the program.

Decide early on product priorities and label type(s).

When designating accredited laboratories, specifying energy- and non-energy-perform-
ance test protocols, and defining tolerances, consider aligning with international or
regional test procedures.

Conduct some market research with stakeholders prior to implementing a labeling pro-
gram. Use this research as the basis for designing an effective label.

Use consistent formats for comparison and endorsement labels across all product types.
This will make it easier for consumers to understand the label and will increase its over-
all effectiveness as a policy measure. If launching both endorsement and comparative
labels, integrate the two labeling approaches.

Identify resources for ongoing program promotion and marketing, policing and
enforcement, and updating of test procedures and information about new technologies
on the market. Include, if possible, links to programs sponsored by other government
or non-governmental organizations that can increase incentives and resources for pro-
motion.

Develop an evaluation plan at the beginning of the program. Collect both process and
impact data. Use the results to improve the program.

m The Basics of Energy-Efficiency Labeling

This chapter is designed as a primer and resoure for regulators, officials, manufacturers, and advwocates

(i.e., consumer groups) who wish to understand international best practice and options for designing,

and implementing labeling programs for energy-consuming appliances, equipment, or lighting products.

It has been extensively updated since the first edition of this guidebook and now includes new details on
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the types of labels in use internationally and a detailed discussion of the potential for integrating comparison

and endorsement energy-labeling programs.

5.1.1 Why Energy Labeling?

Like other energy-efficiency programs, labeling aims to shift markets for energy-using products and appli-
ances toward greater energy efficiency. Energy-labeling programs help consumers understand which prod-
ucts are most efficient and what the benefits of this efficiency are. Labels not only influence consumers to
choose more efficient products but also create competition among manufacturers to produce and market the

most energy-efficient models, which engages retailers in promoting efficiency.

The energy efficiency of an appliance is usually hidden from the naked eye. Without a credible energy label,
a consumer looking at an appliance has no idea whether a product saves energy or is an energy guzzler. Yet
energy consumption determines the operating cost of most appliances and is therefore of concern to the
consumer and her/his pocketbook. Consumers are sometimes aware of basic details about a product, such as
wattage, and act on that information, for example, by buying 18-W compact fluorescent light bulbs instead
of 70-W incandescent bulbs. But wattage is no substitute for the information that an energy label pro-
vides—lumen output and product life, for example—which is information that is not readily available to

consumers unless it is included on a product label.

Energy labeling of appliances, equipment, and lighting products helps improve overall energy efficiency.
The first evaluation of the impact of the recent European Union (E.U.) labeling scheme for refrigeration
appliances, washing machines, and lamps, for example, showed a measurable shift toward sales of more-
efficient appliances. The sales-weighted average energy efficiency of refrigeration appliances improved by
26% between 1992, just before the scheme was adopted, and late 1999. It has been estimated that 16%
of the impact resulted from minimum efficiency standards and 10% resulted from labeling (Bertoldi
2000). Manufacturers’ association sales data from the European Community of Domestic Equipment
Manufacturers (CECED) show a significant increase in sales of A-rated appliances in the E.U. between
1999 and 2000. The data also show significant differences between countries, with A-rated products, in
general, having a much larger market share in countries that have a rebate program or other consumer
incentives (www.gfkms.com). It is estimated that in 2003 alone, the U.S. ENERGY STAR labeling program
resulted in savings of more than 60 billion kilowatt hours (kWh) and 12 million tonnes of carbon equiva-
lent (see insert: ENERGY STAR is Being Adopted in Countries Around the Wo rld). ENERGY STAR survey
data also show marked differences in effectiveness between regions of the U.S. that have strong incentive

and promotion programs and those that do not (CEE 2003).

Energy savings are not always the sole focus of an energy-labeling program. Because energy service—com-
fort, a cold soda, clean and dry clothes, cooked food, or light for reading—is the immediate benefit that
consumers receivefrom energy-using appliances or equipment, some labels provide information about the
level of service provided by an appliance. Many performance attributes, such as quality of lighting and
service life for lighting products and minimum noise and moisture condensation for cooling products, can
be important factors in consumer choice. Labelers can best promote efficient products by linking energy

efficiency and high-quality peformance.
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ENERGY STAR Is Being Adopted in Countries Around the World

ENERGY STAR is a U.S. government/industry
endorsement labeling partnership designed to
make it easy for businesses and consumers to
choose energy-efficiency solutions, thereby sav-
ing money and protecting the environment.
ENERGY STAR is a joint program of the U.S.
Environmental Protection Agency (U.S. EPA)
and the U.S. Department of Energy (U.S. DOE).
It was initiated in 1992 by U.S. EPA as an out-
growth of the Green Lights Program that
encouraged businesses to replace incandescent
lighting with fluorescent lighting. Two years
after undertaking Green Lights, U.S. EPA con-
verted this effort into the expanded ENERGY
STAR program, which initially recognized ener-
gy-efficient computers. Since then, the ENERGY
STAR endorsement labeling program has grown
to identify efficient products in more than 40
categories, including household appliances,
home electronics (televisions, audio systems,
etc.), computers and other office equipment,
residential heating and cooling equipment, and
lighting. U.S. EPA collaborates with U.S. DOE,
which is responsible for some ENERGY STAR
product categories. In total, consumers bought
more than 100 million ENERGY STAR-qualified
products in 1999. Efficient new homes became
eligible for the ENERGY STAR label in 1995.
Efficient buildings became eligible for the label
in 1999 when U.S. EPA unveiled a new stan-
dardized approach for measuring the efficiency
(or energy performance) of an entire building.
ENERGY STAR also works with industry partners
to promote voluntary energy-efficiency
improvements in manufacturing facilities.

A recent survey indicates that 56% of
Americans recognize the ENERGY STAR label,
and American consumers have purchased more
than one billion ENERGY STAR-qualified prod-
ucts (CEE 2003). These products have helped
reduce greenhouse gas emission by more than
60 million tonnes of carbon equivalent. In 2003

alone, ENERGY STAR helped Americans save
$9 billion on their energy bills and 115 billion
kWh—enough electricity to power 20 million
homes. The associated reductions in greenhouse
gas emissions were equivalent to taking 18 mil-
lion cars off the road (www.energystar.gov).
Beyond the label, U.S. EPA and U.S. DOE
offer many tools and materials to help partner
organizations’ efforts to promote energy effi-
ciency. These include: promotional ENERGY
STAR marks, national public service advertising
campaigns, promotional and national cam-
paign materials, performance rating systems,
sales training materials, educational brochures,
and awards in recognition of excellence. More
than 1,400 manufacturers, 550 retailers repre-
senting 21,000 storefronts, and 330 utilities and
state administrators have developed efforts
around the ENERGY STAR brand. ENERGY STAR
has become a platform through which each of
these organizations/partners can demonstrate
their environmental commitment while moving
the market toward energy efficiency. U.S. EPA
and U.S. DOE also partner with national and
regional non-profit organizations that help
increase consumer awareness and understand-

ing of the benefits of energy efficiency.

The ENERGY STAR label is also used by
other energy-efficiency programs. In 2001, an
extensive household survey found that ENERGY
STAR-qualified products were being promoted
by a total of 86 utilities, market-transformation
groups, and state administrators, reaching one-
half of U.S. households. It also found that
awareness of the label and its influence on con-
sumer purchase decisions were substantially
higher in regions where these other programs
were prevalent (Cadmus 2001).

ENERGY STAR is also now being adopted in
countries around the world. International agree-
ments allowing the implementation of ENERGY

Continued on next page
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Continued from previous page

STAR for selected products are currently in place
in Canada, the E.U., Japan, Taiwan, Australia, and
New Zealand.

Although ENERGY STAR initially targeted
individual consumers, U.S. EPA and U.S. DOE also
work with government, corporate, and institu-
tional buyers. Information is available at the

5.1.2 Types of Energy Labels

ENERGY STAR website (www.energystar.gov/

index.cfm?c=pt_reps_purch_procu.pt_reps

purch_procu), including sample procurement
language, qualifying product information, and
savings calculators that help buyers estimate
their potential energy and cost savings.

Reference: U.S. EPA 2004a, U.S. EPA 2004b

Broadly speaking, there are two distinct types of energy labels in use around the world: endorsement
labels and comparison labels (Egan 1999, Harris and McCabe 1996). Table 5-1 highlights their

essential features.

Endorsement labels

The purpose of endorsement labeling is to indicate clearly to the consumer that the labeled prod-

uct saves energy compared to others on the market. Endorsement labels are a seal of approval

indicating that a product meets certain specified criteria. These labels are generally based on a

“yes-no” cutoff (i.e., they indicate that a product uses more or less energy than a specified thresh-

old), and they offer little additional information. Typically, endorsement labels are applied to the

top tier (e.g., the top 15 to 25%) of energy-efficient products in a market.

One example of an endorsement label for energy efficiency is the U.S. ENERGY STAR label.
During the past 12 years, the ENERGY STAR program has grown to encompass a wide range of

products and international partnerships.

Type of Energy Label | Description

There are two types
Table 5-1 ‘ Characteristics of Endorsement and Comparative Energy Labels of energy labels.

| Indicates that product is among the most energy-efficient models available on

Endorsement
the market. Endorsement labels may or may not be directly linked to compar-
ative labels and/or be integrated and shown on comparative labels.
Comparative | Shows the relative energy use of a product compared to other models avail-

able on the market. There are three subcategories of comparative labels:

Categorical labels use a step ranking system to indicate relative energy use
compared to other models on the market.

Continuous labels use a bar graph or scale to show the range of models
available on the market. Unlike categorical labels, continuous labels do not
have discrete “categories” of efficiency levels.

Information-only labels give data on a product’s technical performance but
offer no simple means (e.g., a scale or categories) that allow consumers to
compare energy performance among products.
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In Canada, the Power Smart endorsement label was developed by a Canadian utility as a means of
“branding” the most energy-efficient electrical products. Recently, the Canadian Government has
joined in a comprehensive partnership with the U.S. ENERGY STAR program (see insert: Canada
Has Partnered with ENERGY STAR). Power Smart utility programs generally now refer customers to
ENERGY STAR-labeled products for appliances and equipment purchases.

Canada Has Partnered with ENERGY STAR

Natural Resources Canada has been the adminis-
trator of the international ENERGY STAR Program
in Canada since May 2001 under a broad
arrangement between it, U.S. EPA and U.S. DOE.
This broad arrangement was considered desirable
because of the similarity of the U.S. and Canadian
markets, a prior familiarity of Canadians with the
ENERGY STAR label and support expressed for
endorsement labels during Climate Change con-
sultations in Canada, the absence of any compet-
ing the
comparability of energy consumption testing

endorsement labeling scheme,
procedures and minimum efficiency standards in
the two countries, availability of the necessary
staff and budgetary resources at Natural
Resources Canada, and the desire by both coun-
tries to further integrate the North American
market. Despite these advantages, it took consid-
erable time and effort to ensure consistency and
credibility of the joint program.

Currently, Canada promotes ENERGY STAR
criteria for seven product categories comprising
45 products. The decision to engage in ENERGY

STAR was made for many reasons including:

m Stakeholders showed strong support for
ENERGY STAR as part of Canada's Climate
Change Plan

B Endorsement labels have inherent appeal
and marketability

m ENERGY STAR fits naturally into Canada’s
comprehensive equipment efficiency
program, which already included strong
minimum efficiency standards and com-

parative labeling approaches

m Canada’s participation in ENERGY STAR
helps integrate the North American
market in many product categories.

Since its introduction to Canada, aided

of the ENERGY STAR mark by

Canadians has risen from 26% to 44%. Energy

Star criteria have been incorporated into federal

awareness

government and some provincial procurement
specifications and have formed the basis for fed-
eral and utility rebate programs throughout the
country and for provincial sales tax rebates for
qualifying products in a number of provinces.
Canadian equipment suppliers and retailers have
embraced ENERGY STAR and use it in all energy
efficiency-related promotions. It is fair to say that
ENERGY STAR has become pervasive in Canada.

With success come challenges, most of
which are shared by ENERGY STAR users through-
out the world. Keeping the criteria relevant and
focused on high potential areas in a world in
which technology changes so rapidly requires
constant attention. The obligations that accom-
pany shared ownership of an international pro-
gram can raise local market and political issues.
Maintaining balance between the voluntary high-
performance ENERGY STAR program and an
aggressive standards regime also requires atten-
tion. In addition, attribution of savings and emis-
sions reductions to the program is crucial and
remains an ongoing focus of efforts in Canada.
ENERGY STAR has
made and is expected to continue to make an

Despite these challenges,

important contribution to the efforts to meet
Canada's energy-efficiency and environmental
objectives.

Source: Natural Resources Canada 2004
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During the past decade, a number of endorsement labels have been developed and implemented in
developing countries. The Chinese government initiated an energy-efficiency endorsement labeling
program in 1998 and founded the China Certification Center for Energy Conservation Products
(CECP) in that same year to manage the program’s design and implementation. The program is mod-
eled in some ways after the U.S. ENERGY STAR program, and it has benefited from technical col-
laboration with the U.S. EPA. As of 2003, 21 product categories had been labeled including
household appliances, lighting, motors and office equipment (Liu and Li 2003). A recent analysis of
minimum energy-efficiency standards and endorsement-labeling programs in place and under devel-
opment estimated that together they would reduce projected residential energy use by 9% in 2010

avoiding emissions of more than 11 million tonnes of carbon in China (Lin 2002).

Building on the success of programs to promote efficient lighting in Poland and Mexico, the three-
year Efficient Lighting Initiative (ELI) was launched in 2000 to reduce greenhouse gas emissions by
increasing the use of energy-efficient lighting technologies in seven countries: Argentina, the Czech
Republic, Hungary, Latvia, Peru, the Philippines, and South Africa. ELI was funded by the Global
Environment Facility (GEF) and implemented by the International Finance Corporation (IFC). A
second generation of ELI is anticipated to involve additional developing countries worldwide. ELI
programs in all countries are built around the development of a recognizable ELI consumer logo

representing efficient, reliable product performance.

Endorsement
labels
provide a
government
stamp of
approval.

U.s. Irish China
endorsement label endorsement label endorsement label

' »

-1 =2

Korea ASEAN ELI
endorsement label endorsement label endorsement label

Figure 5-1 Examples of energy endorsement labels




Figure 5-1 shows some examples of

An
endorsement labels. ecolabel

indicates
Another type of endorsement label that a

p roduct

is the “ecolabel.” (See Figure 5-2).

Ecolabels indicate that a product or

meets certain
environmental
criteria.

process has superior environmental

performance or minimal environmen-

tal impact. Ecolabeling programs are

being implemented by a number of

. Singapore’s ecolabel
governments and, in some cases, non- E.U. ecolabel gap

governmental organizations (NGOS) Figure 5-2 Examples of Ecolabels

in countries around the world. Most

ecolabeling programs for appliances and equipment include energy efficiency as one major compo-

nent in the label rating scheme, but it is not always the primary factor in the rating.
Comparative Labels

Comparative labels, as seen in Figure 5-3 on next page, allow consumers to compare energy use
among available models in order to make an informed choice. Generally speaking, two forms of
comparative labels are in use around the world: one uses a categorical ranking system, and the other
uses a continuous scale or bar graph to show relative energy use. A third form, information-only
labels, gives information about the labeled product without comparing its energy use to other models.

Information-only labels are not often used for promoting energy efficiency.

Categorical Labels use a ranking system that allows consumers to tell how energy efficient a model is
comparad to other models on the market. Rather than relying on the simple “yes or no” assessment of
efficiency relativeto the single threshold value that is used for endorsement labeling, categorical labels
use multiple classes that pro gress from least efficient to most efficient or most energy consuming to
least energy consuming. Most categorical labels in the world use between five and seven categories for
defining the range of performance. A few countries, like Australia, have initiated half-step ranking that
effectivdy doubles the number of qualifying categories. The main emphasis of policy makers should be
on establishing clear categories, so a consumer can easily tell, by glancing at a label, how energy effi-
cient a product is relative to others in the market. Categorical labels may or may not give detailed

information on the operating characteristics, costs, and energy use of the models.

Continuous-Scale Labels use a bar graph or line to show the range of models available on the mar-
ket. The scale allows consumers to see where the labeled unit fits into the full range of similar models
without sorting performance into specific categories. Continuous labels typically also contain detailed

information on the operating characteristics, costs, and energy use of the models.

Information-Only Labels such as that used in the Philippines give data on the technical performance
of the labeled product but offer no simple way (such as a ranking system) to compare energy per-

formance among products.
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Figure 5-3 Examples of comparative energy labels

Most Common Label Styles in Use

There are two general formats that are used around the world for categorical labels, and there is one

format for continuous labels, as described in the following paragraphs.

Australian-Style Categorical Label (dial). The Australian-style label has a square/rectangular base
with a semi-circle or “dial” across the top. The “dial” resembles a speedometer or gauge; the further
advanced the gauge indicator is, the better the product. This type of label is used in Australia and
Thailand, until recently was used in Korea, and will soon be implemented in India. In Australia, the
dial contains stars (up to a maximum of six stars), and in Thailand the dial contains a one-to-five
numbering system. The number of stars or the numerical “grade” on the scale depends on the highest

pre-set threshold for energy performance that the model is able to meet.

European-Style Categorical Label (bars). The European-style label is a vertical rectangle with a
series of letters ranging from “A” (the best) at the top of the label to “G” (the worst) at the bottom.
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There is an arrow next to each letter that uses both length and color progression to communicate rel-
ative energy efficiency (short and green for “A” and long and red for “G”). All seven graded, colored,
and size-varied arrows are visible on every label. The grade of the product is indicated by a black
arrow-shaped marker located next to and pointing toward the appropriate bar (e.g., for a “C” grade
product, the marker carries the letter “C” and is positioned against the C bar). Because of language
requirements of the E.U., the label is in two parts. The right-hand part, which shows the base data
common to all products, is not language-specific and is generally affixed to or supplied with an appli-
ance at the point of manufacture; the left-hand part, which gives the explanatory text particular to the
model in question, is language specific, and is generally supplied and affixed in the country of sale.
This label style is used throughout Western and most of Eastern Europe as well as in Brazil (with a
different basis for the A to G category definition than in Western and Eastern Europe). Iran uses a
variant of the European-style label that is a mirror image of the European label because Persian script
reads right to left, and it uses numerals rather than Roman script letters for ranking: i.c., 1 (best) to 7
(worst). Tunisia uses a European-style label with French on one side of the arrows and Arabic on the
other to address the country’s bilingual population. South Africa announced plans in 2004 to launch

a European-style label.

Canada-U.S. Style Continuous Label (horizontal scale). The rectangular Canada-U.S.-style label
shows a linear bar scale indicating the highest and lowest energy use of models in a particular product
category [e.g., room air conditioners of similar size in terms of British Thermal Units (Btus)] and
shows the position of the specific model on the bar scale. U.S. and Canadian labels are now technical-
ly but not 100% visually harmonized; e.g., U.S. labels show annual energy operating costs in small
font at the bottom of the label, but Canadian labels do not. The primary use of monetary units
(dollars) was abandoned in favor of physical units (KWh or efficiency) because variability in energy
prices regionally and from year to year can cause the cost information to be confusing for customers
whose rates are not close to the national average. The international trend is strongly toward adoption

of categorical energy labels.

5.1.3 How Labels Affect the Market

Energy labels affect stakeholders in four interconnected ways:

m They provide consumers with data on which to base informed choices and encourage selection of the

most efficient and suitable product available.

m They encourage manufacturers to improve the energy performance of their models by making energy
efficiency transparent to the market place and—at least for endorsement or categorical labels—by pro-

viding clear targets or thresholds to aim for in improving energy efficiency.

m They encourage distributors and retailers to stock and display efficient products by offering a selling
point for energy-saving models. (Retail salespeople can either advance or impede a labeling program

depending on how they treat the relative energy efficiency of models as a part of the sales pitch.)

m They can provide a basis for a wide range of other stakeholders—including other government pro-

grams; consumer or environmental groups; electric utilities; and other local, state, or regional organi-
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zations—to implement outreach and education, utility demand-side management (DSM), and tax
rebates or other programs that provide incentives or otherwise encourage purchase of high-efficiency

products.

On the consumer side, energy labels promote the purchase of more efficient models. Energy labels give
consumers information that would otherwise be unavailable and that allow consumers to factor operat-
ing costs and energy use into decision making. This information (and associated promotion of the

labels) results in more efficient purchases.

Once a label is seen as having an actual or potential consumer impact, manufacturers may be motivated
to remove their worst models from the market and improve the efficiency of their current models.

For example, evaluations have shown that many new products being produced in the E.U. are being
designed to just cross the threshold of the higher-efficiency categories, as can be clearly seen in Figure
5-4 (Waide 1998). During the 1990s, the highly competitive and innovative computer and office equip-
ment industries responded to U.S. ENERGY STAR label specifications by building in power manage-
ment to reduce energy use by up to 50%. By 1999, approximately 80% of new personal computers,
95% of monitors, 99% of printers, and 65% of copiers qualified for the label (Geller 2000).

Distributors and retailers may respond to labels by changing the mix of products they stock and display.
Research has indicated that retailers in particular can influence the consumer’s final decision in a large
percentage of appliance purchases (du Pont 1998). The engagement of retailers and their support for an
energy label can be critical to program success. A labeling program needs to account for the fact that
retailers and salespeople in many countries get commissions for selling particular brands or models of

appliances. To avoid having commissions function as counter-incentives, programs like the ongoing
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Figure 5-4 Impact of the E.U. refrigerator energy label on sales by efficiency index

Chapter 5




China CFC-Free Energy Efficient Refrigerator Project include targeted financial incentives to retailers
and salespeople (Phillips 2003).

Experience has shown that the average efficiency of products on the market can be clearly influenced by
changes in the incentives offered by manufacturers and distributors as well as by the mix of products
that retailers stock and display. Thus, the impact of a label extends beyond energy-aware consumers and

affects the average consumer as well.

Programs that promote market response can enhance the impact of energy labels. Consumers will
respond if they are made aware of labels, understand the information that labels communicate, and per-
ceive that there are good reasons to make choices based on the labels. Government procurement specifi-
cations that require or encourage the purchase of energy-efficient products by government agencies can
also dramatically enhance the market for labeled products and can evoke a manufacturer response that
affects products provided to the entire market. Other energy-efficiency programs, such as utility incen-
tive programs and building energy codes, can greatly enhance consumer response to labels. Interactions

of energy-efficiency labels with a wide range of related programs are discussed in Chapter 10.

5.1.4 Understanding and Involving Program Stakeholders

One of the first steps in designing an energy-labeling program should be to identify relevant stakehold-
ers and form stakeholder decision groups to provide input that will help officials develop the program. It
is essential to establish early on a process of stakeholder consultation by convening representatives of all
interested parties to gather input on how the program should be designed and marketed. Stakeholder
consultation should be linked to a market research effort to design the label and the overall program for
launching and promoting the label. Interviews and meetings should be used to formulate and test the
mechanics of how the program will operate and to answer the many program design questions that need
to be addressed, such as:

m Which agency will manage product testing?

m Will private-sector laboratories be certified for testing?

m Is the proposed label design understandable by and effective with consumers and acceptable to all

stakeholders (especially suppliers)?
m Are the proposed label thresholds acceptable to stakeholders?
m Who will issue the labels?
m How will the labels be displayed on the product?
m How will monitoring and enforcement work?
m Who will evaluate the program, and how often?
m How can consumers be convinced that the label is credible?
m How can salespeople be recruited to promote the program?

m Will the labeling program pave the way for minimum efficiency standards?
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These questions must be addressed by the lead label-implementing agency (or agencies). This agency is
not generally considered a stakeholder but rather leads the consultation process and is responsible for
balancing the specific vested interests of the many stakeholders. The agency is often a government body

although this need not be the case. Its role in an energy-labeling program includes:

m defining the detailed technical requirements in consultation with stakeholders
m developing and maintaining the legal and/or administrative framework for the program

B registering, policing, and enforcing compliance, if applicable, to ensure that the program

remains credible

m providing information to consumers, including ensuring press and TV involvement in the promotion

campaign

® cvaluating and improving the labeling program

The lead agency often establishes partnerships with key government partners and NGOs, including
research institutions [such as the Lawrence Berkeley National Laboratory (LBNL) in the U.S., the
China National Institute for Standardization (CNIS), and the Bureau of Indian Standards (BIS)]; utility
companies [such as the Electricity Generating Authority of Thailand (EGAT)]; test laboratories; local
government agencies; and others whose cooperation is important in establishing program credibility.
These program partners must maintain the same independence and neutrality as the lead agency when

dealing with the stakeholders.

The lead agency and its partner institutions can obtain input through a combination of individual
meetings with key stakeholders and a structured consultation process with stakeholder committees.
Eventually, if the stakeholder process is well managed, the private sector will buy into and support the

program.

Stakeholder consultation of the type described here was performed in India (Dethman et al. 2000) and
China (Waide et al. 2004) and is currently being carried out in Malaysia as part of a Danish-funded

effort to design and implement DSM programs, including an energy-labeling program for refrigerators
and electric motors (Jensen 2004). This sort of relationship-building and stakeholder mobilization is a

time-consuming but critical part of initial program development.

Below, we briefly describe the groups of stakeholders who are typically affected by an energy-labeling

program and can be approached to help design and promote the program.
Manufacturers

Manufacturers and importers of products manufactured abroad are key stakeholders. They are the
sources of the products to be labeled and are generally responsible for testing products and placing
energy labels on products that they sell. Because manufacturers have designed their products and, in
most cases, tested them extensively according to local and international test procedures, it is critical
that any labeling program include a full and ongoing dialogue between the manufacturers and the

implementing agency.
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The primary goal of manufacturers is to make products that consumers will want to purchase. Manu-
facturers have to balance a wide range of elements of product design, including quality, reliability,
performance, and price. The introduction of energy labeling makes a product’s energy efficiency an
important design parameter, at least in cases where the label is effective and influences the decisions
of a significant percentage of consumers. Manufacturers of the most-efficient products tend to be sup-
portive of energy labeling; manufacturers that have large sales of low-efficiency products tend to be

opposed to or less supportive of energy labeling.
Retailers

Although retailers are often considered to be minor stakeholders in an energy-labeling program,
salespeople influence appliance-purchase decisions in a large percentage of cases. One study found
that U.S. salespeople have a significant influence in approximately 30-50% of sales of “white goods”
(refrigerators, freezers, dishwashers, clothes washers, dryers, and stoves) (du Pont 1998). Salespeople’s
attitudes can range from highly supportive of the extra cost for energy-efficiency features to neutral or

negative regarding energy efficiency.

Retailers can play a very supportive, positive role in energy-labeling programs, especially if they are
actively engaged by the implementing agency to assist in marketing the programs and/or if retailer
training is provided. Retailer impact can also be negative if increased energy efficiency reduces profit
margins or if there is low regard for energy-saving features. In the worst case, retailers may denigrate
the credibility of the label or discount its importance if they believe that this will improve their
chances of a sale or increase their profit. Many salespeople work on a commission basis, which may
provide them with an incentive to sell more costly models with features that may use additional
energy rather than promoting energy-efficient models of the same or lower class of refrigerator that

may be less expensive.

Consumers

Consumers are a diverse, diffuse group. It takes significant work to obtain reliable information
about consumer use and understanding of energy labels and even more effort to determine the
changes in consumer purchasing patterns that are likely to result from the presence of energy labels.
Nonetheless, consumer involvement is critical in all phases of the program, from market testing of
label designs with focus groups to consumer surveys to marketing of the program and dissemination
of information. Consumers cannot be expected to change their purchasing patterns if information is

inaccurate or unavailable or if the label is unclear and difficult to use.

Consumer and Environmental NGOs

In some countries, NGOs such as consumer and environmental groups take an interest in energy pro-
grams. These groups can play the roles of: advocate, acting as a counter-balance to industry in the
process of analyzing the market and encouraging the development of higher energy-efficiency thresh-
olds; “watchdog,” reviewing the results and progress of a program; promoter, collecting data and

providing information to consumers, often through advertisements, brochures, and web sites; and
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compliance monitor, carrying out random
testing and quality checks to ensure that
labels are applied and that the information

provided to consumers is adequate.

In many countries, NGOs have their own inter-
nal, independent test laboratories and are able to
provide well-balanced input to technical discus-
sions. There is growing awareness among some
NGOs that energy use is a central element in
the environmental problems that many countries
face. NGOs can provide important input on a
range of issues, including testing, labeling, pro-
gram marketing, and public awareness (see
insert: Consumers Are Becoming Increasingly

Involved in Standards-Setting and Labeling).

In cases where NGOs are large and sufficiently
well funded to actively participate in the process
of developing and maintaining energy labels,
they can provide valuable input. (Environmental
groups in particular are taking an especially keen
interest in energy efficiency as concern over cli-
mate change spreads.) Increasingly, NGOs are
developing the skills to analyze and advocate
energy-efficiency policies. In cases where NGOs
have relevant expertise, they can play an impor-
tant role in advocating an aggressive and effec-
tive labeling program. In this sense, NGOs can
help keep implementation agencies focused on

broad goals and program outcomes.

5.1.5 Energy Labeling Is the Tip
of the Iceberg

From a consumer’s perspective, the label itself is
the most important and obvious element of an
energy-labeling program. The label design is critical
because it must convey information in a way that is
easy to understand and assist the consumer with

purchase decisions.
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Consumers Are Becoming
Increasingly Involved in

Standards-Setting and
Labeling

Worldwide, mainstreamn consumer
groups are taking an active role in
campaigning on environmental and
energy-related issues. At an Asia-wide
forum on sustainable energy use and
consumer information, the NGO dele-
gates listed appliance labeling as one of
their primary policy recommendations.
The declaration is excerpted below:

The Forum gave unanimous sup-
port to the establishment of appliance
labeling schemes for the widest possi-
ble variety of electrical products. While
a voluntary system may be adopted ini-
tially, it is believed that a compulsory
system, based on legislation, is prefer-
able and more effective in the medium
to long term. The Forum participants
noted the variety of different forms of
labels currently in use in different coun-
tries, and expressed the strong view
that labels should be kept as simple as
possible and may include a simple cat-
egorical rating scheme (e.g., 1-5 stars,
A-G categories). Labels should indicate
estimated annual energy use in mone-
tary terms rather than kilowatt-hours.
Any categorical system of labeling may
need to adjust or recalibrate its rating
system periodically so as to distinguish
adequately between the efficient
and non-efficient products. While
consumer organizations need not be
directly involved in the implementation
of labeling schemes, they should have
a role in monitoring compliance by
appliance manufacturers.

Source: UNESCAP 1999



However, as Figure 5-5 illustrates, the energy label that appears on a product is only a small part of an
elaborate infrastructure of elements and activities that are the foundation of an energy-labeling program.
Many officials designing energy-labeling programs focus primarily on the design and content of the
energy label, but the underlying infrastructure that supports an energy-labeling effort is critical to the
program’s success. Even though consumers may never be aware of these underlying elements of the
program, these elements must be carefully planned, implemented, and maintained to ensure that the

program is effective.

The main steps in developing a labeling program are shown in Figure 5-6 and described below.

m Step 0-1: Select Products and Decide on the Labeling Approach

In making any design decision for an energy-labeling program, including identifying which products
should be labeled and what types of label(s) to apply, it is important to collect and analyze data on the
energy-using products sold in the country or region. For a complete discussion of data needs, types of

data, and data analysis, see Section 3.4 of Chapter 3.

Once a policy maker has a view of the energy use, market size, and characteristics of the major energy-
using products in his/her country, s/he can begin to decide which products should be included in the

program and whether to apply comparison labels, endorsement labels, or both.

The
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Figure 5-5 The “Iceberg” of energy labeling
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Figure 5-6 Major steps in designing and implementing an energy-labeling
program

5.2.1 Selecting Products

As a general rule, energy labeling will realize the greatest energy savings for products:

m that use a significant amount of energy on a national scale

m that are present in most households, offices, or businesses or that are predicted to rapidly increase

their saturation

m for which energy-efficient technology exists that is not being used or is under-utilized in most

products on the market

m for which the purchaser pays the energy bills (although there are a number of exceptions, such as

water heaters, furnaces, and heat pumps, for which labels have effectively impacted markets)
m for which there is (or could easily be) significant variation in the energy efficiency of different units

If a product does not meet most of these conditions, then energy labeling of that product may have lit-

tle beneficial effect.

Aside from the magnitude of potential savings, other considerations sometimes enter into the selection
of products for endorsement labeling. The U.S. ENERGY STAR program, for example, has defined six
key principles known as the ENERGY STAR guidelines to determine the feasibility of addressing new
product categories (McWhinney et al. 2004):

1. Significant energy savings can be realized on a national basis.

2. Product performance can be maintained or enhanced with increased energy efficiency.

3. Purchasers will recover their investments in increased energy efficiency within a reasonable

time period.

4. Energy efficiency can be achieved with several technology options, at least one of which is

nonproprietary.
5. Product energy consumption and performance can be measured and verified with testing.

6. The label would effectively differentiate products and be visible to purchasers.
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For some product types, minimum energy-efficiency standards, rather than labeling, may be the best
alternative. Many experts believe that this is especially true for products like water heaters and central air
conditioners that are generally purchased by a third party (i.c., a purchaser who does not pay the energy
bills associated with the product). Nonetheless, for both of these products, some countries have decided
that labeling is also useful. For example, water heaters are labeled in Australia, and central air condition-
ers are labeled in the U.S. For other products, such as refrigerators, energy-efficiency standards and

labels can work best together.

There will always be an element of the market that is “energy-label resistant.” Many consumers are not
interested in energy use and will ignore a label’s message. Still, an energy-labeling program can achieve
significant energy savings even when a large number of consumers ignore labels so long as there is also a

large segment of the population that is influenced by the label.
Questions to consider when deciding on how to approach an energy-labeling initiative include:

m Should one start with an endorsement or a comparative labeling program?
m If comparative, should the label be continuous or categorical?
m If comparative, should the labeling program be mandatory or voluntary?

m How, and to what degree, should endorsement and comparative labels be linked?

5.2.2 Endorsement vs. Comparison Labels

Endorsement labels and comparative labels can be—and often are—used together. Choosing one label
type at the inception of a program does not preclude adding the complementary label, if applicable to
the product, later. In view of the learning curve for implementing any new program, it may be best to
start with a single label type and allow time for its credibility to be established before launching a second
labeling program. This section of the guidebook focuses on the strengths, weaknesses, and applicability
of endorsement versus comparison labeling. Section 5.2.3 describes how and when it might make sense

to combine the two types of labels in a single program or label format.

The appropriate choice of label is not always obvious; the effectiveness of the two basic label approaches
for the same product may differ widely in different countries or regions. The type of label that will work
best depends on a number of factors: the local culture, consumer knowledge and attitudes, and the
program design framework and goals. As noted above, factors such as good program design, consistency
over time and products, and effective marketing and promotion may be as important as the choice of
initial label type in determining a label’s impact on the market. In choosing a label type, consider the

following characteristics:
Applicability

Comparison labels, especially categorical ones, are most frequently applied to major appliances
(durable goods) that use large amounts of energy, have long lifetimes, and have design cycles of several

years or more. These appliances are the largest energy users that are normally purchased directly by
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household consumers; for these products, comparative labels can influence consumers and manufac-
turers and affect the market in ways that endorsement labels cannot. Alchough both label types are
commonly used for durable household appliances such as refrigerators, air conditioners, and clothes
washers, endorsement labeling is applicable to a wider range of products, including consumer elec-
tronics, lighting, and office equipment. These latter products are difficult to include in comparison
labeling programs for several reasons: Many have shorter lifetimes and design cycles, and some, such
as consumer electronics and computers, demonstrate relatively narrow ranges of energy consumption
among models or bimodal distributions related to specific efficiency features (e.g., the sleep mode on
computer monitors). Even if the range of energy consumption among products is relatively narrow,
a high and expanding rate of market penetration can mean sizeable energy savings for countries that
promote energy-efficient models. Other products, such as motors, central air-conditioners, commer-
cial refrigerators and freezers, and transformers—are not purchased directly by the consumer. For
these products, the detailed information provided on a comparative label is often not worth the effort
and time to provide it. The simpler, more rapidly implemented, and less costly endorsement label is

preferable in many of these situations

Consumer impact

Endorsement labels have a simple message that is easy to understand: is this product energy efficient
or not? Because they provide the minimal information directly on the label, they require minimal
thinking by the consumer. For consumers who are weighing many other factors when making a pur-
chase and who prefer a simple endorsement from a trusted source, this benefit should not be underes-
timated. For consumers who have greater interest and are more influenced by detailed and technical
information, comparative labeling may be preferred. This is true particularly for relatively expensive
and long-lived durable goods. Comparative labels provide more detailed information than endorse-
ment labels, so consumers who wish to invest the time are likely to grasp the label content: how
much energy is saved, compared to what, etc. When they are mandatory, comparison labels provide
consumers with information about all products in the market. When endorsement labels are used,
the vast majority (75-85%) of lower-efficiency models on the market will not qualify for an endorse-
ment label and will therefore remain unlabeled. By contrast, comparison labels can help consumers
identify the most efficient products on the market and also avoid the least efficient products. Neither

approach will suit all consumers at all times or even any one consumer all the time.

Impact on manufacturers

Chapter 5

Comparative labels are more effective than endorsement labels at spurring manufacturers to discon-
tinue low-efficiency models because manufacturers generally like to avoid being seen as having the
worst product. Particularly in the case of categorical labels, as mentioned earlier, it has been demon-
strated that manufacturers tend to design products that just cross the threshold of the next efficiency
level on the label (Figure 5-4). In addition, over time, low-end categories become irrelevant as prod-
uct efficiencies leap from one label category to the next. Because endorsement labels are voluntary
and limited to the high-efficiency end of the market, these labels tend to engage progressive manufac-

turers in a constructive relationship. Endorsement labeling can be a good mechanism for introducing




industry to standards and labeling programs, particularly in countries where companies are hesitant
about or averse to such efforts. The endorsement label program does not directly threaten manufac-
turers of less-efficient models because it allows them to remain in the market without unwanted
attention drawn to these models. Manufacturers who produce or could produce highly efficient prod-
ucts self select by partnering with the program and see it as beneficial in differentiating their superior
products. The simplicity of endorsement labeling allows for easy integration with product marketing

by manufacturers, retailers, and others.
Complete market coverage

Because of their detailed and often mandatory nature, comparative labeling schemes tend to generate
more comprehensive, publicly available data on product efficiencies than endorsement labels do. This
is advantageous for policy makers because it facilitates program evaluation and tracking and docu-

menting of energy savings over time, which is crucial for proving program success to sponsors.
Flexibility and response time

Endorsement labels require less time than comparison labels and no regulatory process for implemen-
tation and revision. Endorsement labels can stay relevant in markets that shift every few years or less.

Also, as manufacturers improve the energy efficiency of their products over time to achieve higher rat-
ings under a categorical label scheme, endorsement label criteria can be more easily adjusted to closely

track this upward movement and thus can continue to differentiate the most-efficient products.

Cost of implementation

Because endorsement labels are non-regulatory and simpler than comparison labels, government
administrative costs for them are lower. From the perspective of individual manufacturers, the costs
of participation are voluntary rather than being required as a part of a regulatory burden. For either
type of label, manufacturers and retailers will likely view the outreach and promotion expenditures by
government, utilities, NGOs, and other stakeholders as free leverage to their own advertising dollars.
The program benefits by leveraging the significant resources that manufacturers routinely devote to

their own product advertising.

Cross-program application

Labels can be utilized by other market-transformation programs such as financial incentive programs
and government procurement. It is simple to identify the top one or two classes in categorical com-
parison labels as the required levels for participation in these other programs. With continuous com-
parison labels, a percent above the minimum could be used, but the label itself offers no convenient
benchmark for use by the other programs. With endorsement labels, qualification for the endorse-
ment would be the requirement for participation. The simple message of buying or qualifying only
products that meet these predetermined and publicly disclosed thresholds can reduce the financial,
staff and transaction costs associated with the supplemental programs. If endorsement labels are used
in these programs and are well publicized—see, e.g., the recommendations in Chapter 7—they may
also appeal to a targeted mix of consumer preferences (e.g., environmental protection, monetary sav-

ings, international credibility) and be quite effective, at least with a segment of the market.
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5.2.3 Additional Design Issues for Comparison Labeling

If policy makers decide to implement comparison labeling for specific products, it is also necessary to
decide whether the program should be mandatory or voluntary and whether to use a categorical or con-

tinuous format.

Mandatory or voluntary

Depending on the product and its range of energy consumption, market readiness, degree of stake-
holder support, budget for marketing and outreach, and a host of other factors, either a mandatory
or voluntary approach can result in substantial energy savings. The key is that the program be well
designed and that policy makers assess the benefit and appropriateness of these two policy approaches

at the outset and in the broader context of a country’s energy-policy goals.

For a number of reasons, it is sometimes easier to start with a voluntary program. First, it can be
easier to reach agreement with stakeholders—particularly manufacturers—on a voluntary program.
Second, the voluntary program can provide a good learning experience for both the implementing
agency and industry, allowing each to adjust and understand its role and responsibilities. Voluntary
labeling programs can also be more flexible and adaptable than mandatory labeling programs because
their non-binding and non-regulatory approach generally means less lead time, less stakeholder analy-

sis, and more marketing flexibility.

A phased approach with eventual transition to mandatory labeling for all products after completion
of a successful, well-defined voluntary period can also be beneficial. This arrangement is best designed
into the program at the outset to clearly set expectations and avoid confusion or misgivings. This
transition would typically be applicable only to comparative programs and not endorsement pro-

grams, which are best implemented on a voluntary basis.

A major limitation of voluntary comparison labeling programs is that manufacturers typically choose
not to place labels on products with low ranking (e.g., 1 or 2 stars). (Agra-Monenco International
1999 and Danish Energy Management 2004) If products with a poor energy rating have no labels,
some consumers who might avoid these products if all the information about the products were avail-
able could end up buying them. Ultimately, comparison labeling programs work best if consumers

can easily distinguish between poor-, average-, higher-, and highest-efficiency products.

Categorical versus Continuous Labels

Research has indicated that categorical labels are generally easier for consumers to understand than
continuous labels (du Pont 1998). Categorical labels provide more information about energy use
and, if well designed and implemented, can provide an easily identifiable basis for buyers to focus on
energy efficiency from one purchase to another, across or within equipment categories (e.g., “That

3%

product was an ‘A’ and this one is a ‘C””). Furthermore, categorical labels can provide a clear basis for

other market-transforming programs such as the utilitcy DSM incentives discussed in Chapter 10.
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As noted above, categorical labels have a drawback that must be addressed by program designers:
every few years, as the labeling program succeeds in encouraging manufacturers to improve the energy
efficiency of their products, the models of a particular product will likely cluster in the highest (most
energy-efficient) categories. When this happens, the label categories need to be revised. In this case,
either the criteria for the categories must be revised, or new categories must be added in a way that
consumers will notice. Adjusting category criteria minimizes consumer confusion. Adding categories

requires re-educating consumers and may reduce the label's effectiveness.

In an analogous manner, the end points of the continuous label scale need to be revised when new

products are released that redefine either the least or most energy-efficient product in its class.

5.2.4 How and When to Combine Endorsement and Comparison
Labels

As the previous section clearly illustrates, comparative and endorsement labels each have unique advan-
tages. As labeling programs expand and mature, it may make sense to display both labels simultaneously
on some products. In several countries, both types of labels have been joined into an overall strategy
with the idea that complementary labels for certain products can result in greater energy-efficiency
improvements than would result from a single label alone. Two examples of integrated labeling programs
currently in place, in Australia and the E.U., are shown in Figure 5-7. In Australia, the integration of the
endorsement label into the comparative label was announced in 2004, with implementation starting in
2005 (www.energyrating.gov.au/tesaw-main.html). In Europe, manufacturers have the option of inte-
grating the European Eco-label into the appliance energy label. In practice, however, this is rarely done,

and it appears that manufacturers do not see the Eco-label as a competitive advantage for appliances in
Europe (Lebot 2004).

To date, multiple labels have been most commonly applied to major home appliances for space heating
and cooling, refrigeration, and clothes and dish washing (see Table 5-2). Endorsement labels are com-

monly used for these products as well as for —
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effectiveness
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Figure 5-7 Two examples of integrated labels
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Table 5-2 | Products with Multiple Labels in | Label integration has been applied mainly
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products, coordination

Use or Under Consideration to major home appliances. of marketing and con-
sumer education, and
Product Type European | Australia | United States integration of the label-
Union'

ing procedures, including

| | | the process and timing

N

Refrigerators P
of setting performance

Freezers levels and specifications,
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Air Conditioners b

experience suggests that

Space-heating Equipment . . -
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Lighting Products Ve for success, as is coordi-

In the European Union, appliances can carry both comparison label and an ecolabel (that
is broader than an energy endorsement label, but for these products energy consumption is paigns. Integration of the
a key component).

nation of marketing cam-

labeling procedures is a
Source: IEA 2003, , Marker et al. 2003 .
more complex question.
Close integration and coordination of processes has the advantages of simplicity and efficiency; however,
if integration is too rigid, both labeling programs may suffer. Some flexible coordination of labeling pro-
cedures is beneficial and can enhance program efficiency and improve overall market-transformation
effectiveness. The mechanics of visual integration and process coordination are discussed further in the

following paragraphs.

Visual Integration

Comparison and endorsement labels may be integrated visually either by merging both labels into a
single display or by “co-location” of both labels in the same general place on the product. Co-location
is consistent with the fundamental marketing principle of making the message and consumer decision
p rocess as simple and rinforcing as possible. Placing labels together side by side or in a well-designed,
common format can help avoid confusion and make it easy for consumers to understand the infor-
mation presented. Figure 5-7 shows the E.U. comparison label with an embedded Eco-label and the
Australian comparison label combined with the Top Energy Saver Award (TESAW) endorsement
label. Market research on label design (discussed in Section 5.3) should consider alternative arrange-
ments of the two labels together as well as alternative designs to determine what options are most
meaningful and least confusing for consumers. In a U.S. survey, researchers found that the location of
the ENERGY STAR label within the overall layout of the comparison label can determine whether it
creates confusion or increases understanding in the minds of consumers. Specifically, the study found
that defining a discrete and consistent space for the ENERGY STAR label separate from the compar-
ative and technical information of the U.S. EnergyGuide label was essential because: this practice

limited confusion between the information contained in the two indicators individually and it was
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obvious that if the ENERGY STAR space was empty, the model did not qualify for the program.
Figure 5-8 shows the label integration layout suggested by this study to be most effective. The study
also found that when the message was conveyed by both labels within the same visual format, most

consumers had a good understanding of it and further found the two to be mutually reinforcing

(Thorne and Egan 2002b, Shugoll 1999).
Process Coordination

In deciding whether to combine endorsement and comparative labeling programs, it is important to
understand the technical capacities, institutional arrangements, laws, and regulations already in place.
For example, what is the best way to coordinate the activities of the lead institution(s) for labeling
programs, the roles of other key players, and the objectives of different programs and institutions? For
comparison labels, it is important to understand the legal/regulatory basis of the labeling requirement
as this may limit flexibility for coordination. For example, the category levels and requirements for a
comparison label may be directly linked in a legal/regulatory way to the energy-efficiency standard for

a particular product, and this may have major impact on the process and timing of label revisions.

Poor integration risks “buyer confusion,” potentially incompatible technical requirements, and unac-
ceptable compliance costs and hassle for industry. It makes it difficult to “manage convergence” of
energy and other resource-conservation efforts (e.g., water). Conversely, there is potential to increase
the impact of all labeling systems by harmonizing their visual formats and streamlining supplier and
administrative costs” (Marker et al. 2003). Good integration has the potential advantage of combin-
ing and simplifying each of the separate processes of developing the labels, including the processes

of technical analysis and setting of levels, stakeholder consultation, testing and reporting, publication,
and dissemination. This simplification can, on the one hand, reduce the burden on manufacturers,
improve the efficiency of resource use by the government agencies involved, and result in a well-

defined and easily understood program. On the other hand, overly rigid linkage of labels may sacrifice

some of the potential benefits of the voluntary EEEETE— —
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The objective should be to find the balance between integration and flexibility that works best in a
specific situation. In the U.S., E.U., and Australia, officials set and update performance specifications
for endorsement labels relatively independently from comparison labels. For continuous comparison
labels (like those in the U.S. and Canada), the performance specifications for endorsement and com-
parison can be established and updated independently even though the two labels are combined visu-

ally and are based on the same testing protocols.

If both comparison and endorsement labels are employed, it is essential that energy-performance test-
ing procedures be harmonized; that is, the required test procedure should be the same for both labels
as should the minimum energy-performance standards (MEPS), if the latter exist for the particular
product. Multiple procedures result in wasted time, extra paperwork, confusion, and unnecessary
burden for industry and regulators. There may also be a need for testing of non-energy-performance
attributes that may be specific to one label, particularly for endorsement labeling. If one or both
labels have been in place for some time, careful consideration should be given to prior investment in
and benefits achieved by these programs. An integrated labeling strategy should be designed to retain
and build on existing market awareness among consumers. It is critically important to avoid confus-

ing consumers with multiple or conflicting messages.

When the comparison label is categorical, as in Australia and the E.U., a complicated set of questions
arises because of the need to match or coordinate the threshold levels for classes on the categorical
label with the threshold level for the endorsement label. The difficulty arises from the different objec-
tives of comparative and endorsement labels. The comparative label should be designed so that the
label categories cover the range of efficiency levels on the market: some models should get low rat-
ings, some should get middle ratings, and some should get high ratings. However, the endorsement
label is designed to show the special status (i.e., “energy efficient”) of the top tier of models in the
market, usually the top 15-25% of models in terms of energy efficiency. Consumer understanding
will be enhanced if the endorsement performance specification is set in relation to one or more of the
category thresholds. Initially, for example, the endorsement specification may be set equal to the top
(e.g., “A” or “5-star”) category of the comparison label. Once in place, however, the two labels may

need to be periodically evaluated and updated using independent but coordinated processes.

In Australia, the TESAW endorsement label is voluntary and updated once a year, but the compara-
tive label is mandatory and likely to be updated only every five to 10 years. The TESAW label applies
for a 14-month period from November of the prior year through the end of the year specified on the
label. Specific performance requirements for a product may or may not change in a given year, but a
new criteria document is issued, and manufacturers need to certify their products against the new
document each year (AGO 2004). The categories of the comparative label are designed so that, when
they are established or updated, there are few, if any models in the top categories. Over time, as the
comparison label and other efficiency measures are successful in transforming the market, models will
move up until eventually they will be bunched primarily into the top categories on the label. When
the algorithm that establishes the values for the thresholds of each category is periodically revised,




the categories shift up, and this moves currently highly rated models down into the lower categories.
The Australian Greenhouse Office (AGO) and other stakeholders recognize that there is potential for
consumers to become confused at points in the cycle when many models have high comparative
ratings, and for the endorsement label to help consumers distinguish which models are actually the
most efficient on the market. For this and other reasons, the endorsement label is seen as a valuable

complement to the comparative label.

The E.U. documented the benefits of a somewhat similar strategy in which the energy criteria for the
E.U. Eco-label were used to foreshadow when a model would qualify for the highest new categories
(A+ and above), which had been approved for the comparison label for refrigerators but would not go
into effect for several years. This strategy was intended to allow manufacturers of more-efficient mod-
els to continue to differentiate their models by qualifying for the Eco-label and at the same time to
allow consumers to identify efficient products even though a large fraction of the market had become
bunched in the highest energy label category (category “A” at that point in time) (Dolley 2004).

However, as mentioned previously, manufacturers have not responded this way to any great extent.

In this process of combining comparative and endorsement labels, it is important to maintain a
consistent meaning and message for each label. For endorsement labels in particular, the consumer
impact is magnified if the label is consistently applied across a large number of products so that
consumers see it frequently and increasingly recognize it and understand its meaning. It is also
important that coordinated application of the endorsement and comparison labels is consistent with
the broader meaning of the labels. That is, the endorsement label should retain its purpose of identi-

fying the top-efficiency models on the market.

Other details may need to be adjusted when labeling programs are integrated, e.g., how are labels
produced and by whom? In Australia, the E.U., and the U.S., manufacturers are provided with
formats and images for both labels along with instructions for visual integration, and the labels are
produced by the manufacturers. In the E.U., labeling is a two-stage process: manufacturers produce
the images, but retailers insert the text in the appropriate language for the country of sale. There are

no direct charges associated with the application of either type of label in these three countries.

However, in some developing countries, like China, manufacturers are charged a fee for use of the
endorsement label to generate revenue for program operation (Liu and Li 2003). This can create a
coordination issue when a new comparison label is introduced for a product that was previously only
covered by an endorsement label. If the comparison label is mandatory, policy makers should take

care to demonstrate clearly to manufacturers that the paid endorsement label program is not redundant.

Marketing and promotion campaigns should be coordinated to reflect integration of the labels.
Enforcement and verification procedures as well as stakeholder consultation processes need to be
coordinated in order to minimize duplication, confusion, and the burden of paperwork, without sac-

rificing the features that establish the separate identities of the two types of labeling programs.
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5.2.5 Harmonization Considerations

The points raised in the three previous sections need to be tempered by consideration of the relation of
any labeling programs to the markets of a country's trading partners. If products are compared using a
category-type rating scale, such as stars, numbers, or letters, it is important to tailor the energy-efficien-
cy algorithms to regional or national markets. Alchough it may be difficult, if not impossible, to trans-

late an energy-rating system from one country to another, the benefits can be large.

Harmonization of the design and format of an energy label across countries is not necessarily recom-
mended. In fact, given local cultural differences, it is unlikely that an energy label that is effective in
one country will have the same impact in a neighboring country. As a general rule, it is important to
adapt label design to facilitate communication and maximize consumer understanding. The Korean and
Thai categorical labels are an example of the importance of cultural adaptation of labeling content and
meaning; although these labels are quite similar in their numeric approach to rating energy consump-
tion, the highest and most energy-efficient rating is a number “1” in Korea but a “5” in Thailand; these
differing scales were chosen in response to survey results in the two countries. As previously noted, the
European-style label was reversed in Iran to reflect the fact that the Persian language is read from right
to left.

Within some trading regions, it may be worthwhile to consider harmonization and/or regional recogni-
tion of labels. The most prominent example is the European comparative label, which applies across

all 25 European countries. Another type of regional energy label is now being developed for Southeast
Asia, by the Association of Southeast Asian Nations (ASEAN). The programmatic details of the ASEAN
endorsement label are being worked out. Initially, the label will be used to certify ballasts manufactured
or sold in the ASEAN region that meet a threshold efficiency level. Later, the program may be expanded
to include other products, such as refrigerators, electric motors, or air conditioners. (See insert: 7he
ASEAN Energy-Labeling Scheme.)

m Step G-Z: Conduct Market Research to Design the Label(s)

After selecting products to label and the types of labels to use, the next step is to conduct market
research on the label design (Step L-2 should proceed simultaneously with Step L-3, which is described
in Section 5.4 below). Market research focuses on the following elements of the label: its visual design,
the technical specifications that it will represent, non-energy attributes that might be included on it, and

any details that will help in outreach/marketing campaigns.

No matter how meager or generous the resources are for market research, it is desirable to solicit views
from a range of stakeholders. Appropriate involvement of key stakeholders can dramatically enhance
public acceptance of the label, so it is essential early on to identify relevant stakeholders and form stake-

holder decision groups. An inclusive process will ensure that some level of agreement about the “best”
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label design will be forged. Given that a good
deal of money will likely be spent to develop,
implement, and evaluate a labeling program,
market research is a small investment to help
ensure the program’s success. It is generally useful
for stakeholders to be involved during the market
research through a committee or working group, so
that they can review interim results and be consult-

ed as the process moves forward.

Consumers are the primary users of the informa-
tion presented on energy labels, so it is appropriate
that labels should be designed to present informa-
tion to them in as useful and accessible a manner as
possible. It is difficult for policy makers to know,
without consumer input, what label format and
content will be most effective. As noted above, a
label design that has been effective in one region
and culture may not necessarily be effective in
another. Market research is the only way to ensure
that a label design is appropriate to a particular

country context or target market.

To be effective market-transformation instruments,
energy labels should be designed to affect not only
consumers but also manufacturers and retailers.
Market research with suppliers has a double bene-
fit: it provides feedback on how the label design
can influence suppliers, and, at the same time, it
allows suppliers, with their firsthand, in-depth
experience of marketing and selling the products,

to provide input on how to influence consumers.

The ASEAN Energy-Labeling Scheme

The energy ministers of ASEAN have
identified the development of an ASEAN
regional energy-labeling program as a priority
action needed to accelerate the rate of
improvement in the energy efficiency of end-
use equipment while avoiding the introduction
of regional non-tariff trade barriers. The objec-
tive of developing an ASEAN regional energy-
labeling program was adopted by the Senior
Officials Meeting on Energy (SOME) in July
1999, and the ASEAN Energy Efficiency and
Conservation Sub-Sector Network (EE&C-SSN)
was given the mandate to develop and imple-
ment the program.

The ASEAN EE&C-SSN has organized a
number of meetings to move the program for-
ward, and they have agreed in principle that
the ASEAN regional energy-labeling program
will be implemented on a voluntary basis and
the label will initially be an endorsement label.
Six types of appliances and equipment are to
be covered by the program: lighting products,
fluorescent lamp ballasts, fans, air conditioners,
refrigerators, and electric motors. Of these,
fluorescent lamp ballasts were selected as
the priority product. The EE&C-SSN is now
developing a regional implementation master
plan for fluorescent lamp ballasts, which will be
a model for eventually expanding the program
to cover other products on the list.

Source: AMI (Agra-Monenco International) 1999

The design of a label also needs to take into account the goals and concerns of policy makers who may

wish to stress particular design elements to reflect policy goals.

Accordingly, the label design process should be based on market research that draws on input from all

key stakeholders: consumers, manufacturers, retailers, and policy makers.

Data can be obtained from cither primary sources generated by the project itself or from existing sec-

ondary sources, i.e., past market research or research from another country that can be applied to the
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current situation. Primary research collects new quantitative or qualitative information. Insights from
secondary research can help inform primary research efforts; however, because label preferences may be
quite subjective and may change across cultures, it is important to make sure that the secondary research

is applicable to the current context.

At least some primary research should be done as part of every label design effort because, by relying
solely on secondary data, policy designers run the risk of missing design nuances such as color prefer-
ence and scale comprehension that are linked to specific cultural values, types of products/features avail-
able in the market, and prior energy-conservation messages in the country where the program is being
implemented. For example, market research found that Chinese consumers much preferred energy con-
sumption information in the units ‘per day’ rather than the units ‘per year’ that are used in Europe.
Manufacturers had previously marketed refrigerator energy consumption in terms of kWh per day in
China, so this was a familiar unit of measure for Chinese consumers (Waide et al. 2004). We cited other
examples earlier in this chapter of differences in label design in Iran, Thailand, and Korea, which were

dictated by different local perceptions.

5.3.1 Market Research for Visual Design

Market research on the design of the visual imagery and technical elements that will be included in the
label can be either quantitative or qualitative. Quantitative research uses surveys of randomly selected
samples of a particular population. Surveys can be done in person, by telephone, over the internet, or by
mail. If sample sizes and compositions are representative, the results of quantitative surveys can be pro-

jected to the whole population from which the sample is drawn.

Qualitative research can include focus groups and one-on-one interviews. Focus groups are generally
useful at the outset of label design efforts to gather broad feedback on the range of labels under consid-
eration. The goal of a focus group is not so much to rank each initial candidate label design but to
establish which elements of each label are likely to be successful and why. Focus groups can also be help-
ful as a last check before selecting the designs that will be tested in quantitative research. Consumer
focus group research is a specialized discipline that requires professional expertise. It is common for pro-
gram managers to hire a professional organization to design and conduct such research. Guidelines for

focus group research are found in insert: Guidelines for Focus Groups (Egan et al. 2000).

One-on-one interviews are best utilized for testing comprehension and interpretation of the various
labels under consideration as well as for identifying the reasons behind preference-related statements.
Specifically, interviews illuminate the interpretation of elements in labels, the overall interpretation of
each label, and the cause of difficulties in understanding the labels. Interviews reveal interpretive en-

hancements that can be incorporated in the label graphics (Egan et al. 2000).

Both focus groups and individual interviews shed light on in-depth views of key audiences for labels and
are particularly useful for gathering responses to visual information to be used on labels and in market-
ing. However, because of the limited number of respondents generally involved in qualitative research,

these studies should be regarded as exploratory and the results used to generate hypotheses for later
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verification using quantitative methods. The non-statistical nature of qualitative research means the
results cannot be generalized to the greater population with a known level of statistical precision

(Shugoll Research 1999).

Consumer research is best designed to follow an iterative process with the dual and contrasting aims

of allowing the maximum number of design concepts to be explored at each stage and progressively nar-
rowing down the sets of viable design concepts by successive exclusion of the least successful concepts.
A multi-method design to elicit feedback from consumers, policy makers, manufacturers, and retailers is
optimal. For example, Figure 5-9 shows the logic and approach that was used in research to design a

comparative energy label for China (Waide et al. 2004).

An example of the benefit of market research using focus groups comes from Mexico. A study of the
potential effectiveness of Mexico's comparative label tested the appeal of the existing label and various

alternatives and consumers’ understanding of the content. The study found that what was most

Guidelines for Focus Groups

m Select only locally based, experienced, native-speaking firms to arrange and
moderate groups, in order to avoid reactivity to foreign, outside, or novice
group leaders.

m Design a guideline for moderators that is comprehensive to ensure that sessions
are conducted consistently (which facilitates comparison) and without leading of
the responses (avoidance of bias).

B When possible, use state-of-the-art facilities including a one-way mirror for
unobtrusive client observation and audio/video recording equipment for data
gathering. The use of a one-way mirror, in combination with simultaneous trans-
lation, can permit international experts to watch for consistency in the modera-
tion of the focus groups from one session to another.

B Consider demographics to determine effective socio-economic groupings (e.g.,
high education/income versus low education/income) and an appropriate geo-
graphic spread. If different groups are likely to react to energy labels differently
by virtue of demographics alone (e.g., are women likely to have different reac-
tions to energy labeling than men?), focus groups should be conducted sepa-
rately because homogeneity of respondents is important for the success of focus
groups. If separate groups are not possible and subgroup trends are observed,
demographic data of interest should be collected for later breakdown.

B Screen participants to ensure that they are members of the target population
and to avoid the accidental inclusion of participants with either specific techni-
cal knowledge of appliances and/or energy use or experience in market research.

Sources: Egan et al. 2000, Waide et al. 2004

Designing and Implementing a Labeling Program

| 115




appealing was not always

Label design
research Select graphic design and market research companies. best understood, as is
deserves . .
careful ! shown clearly in Figure 5-10

Draft large array of wrial label designs using all fundamental concepts.

thought. | (www.gdelta.com). Consumer

Test selection of labels in a first round of consumer focus groups, understanding is discussed

i further in Section 7.5.6.
Conduct interviews with policy makers, manufacturars, and retailers
| Another good example of
Improve label designs based on 15 Focus Group results and feedback from Interviews using consumer resear ch to
} develop an effective label
Test improved designs via consumer intercept interviews. design comes from India
} (see insert: Research in India
Establish leading candidates/concepts and draft a subset of pimary labels each of
which has a range of secondary varant labels covering each contending design concept. on page 1 19) . Researchers
! there used a phased approach
Test primary labels and their vanants in a 27 round of consumer foous groups that included both quantita—
' tive and qualitative research
Take findings of all previous research and use them to draft 5 "optimized" |abel designs hod di Ived
which only vary by their use of the major design element: the energy-efficiency scale methods and involved not
' only consumers but also
Test these 5 labels in a major quantitative consumer survey in order to establish key her k di
performance rankings and enable a final design to be selected. other €y audiences

(IRG 1999). The final label

design was based on broad

Figure 5-9 Label design research flowchart

consensus among these vari-

ous audiences.

Care must be taken to use best-practice research design methods in order to avoid bias in the results.
For example, a well-documented problem is known as the “deference effect” in which participants bias
their responses to please the interviewer (Bernard 1994). A 1991 Australian study showed that energy
efficiency and operating costs ranked second in importance after unit capacity and that running costs
and efficiency were reported as the most important attributes in the choice of a dishwasher. However,
because the facilitators introduced themselves as energy researchers conducting a study on energy effi-
ciency, these results must be viewed with skepticism; a response bias in favor of energy efficiency may
well have been generated by the introduction (SEC Victoria 1991). Well-designed and professional

research plans can be structured to avoid these problems.

Once market research is completed and all the issues noted above have been considered, recommenda-

tions must be reviewed following a specified process that leads to a final decision on the label format.

5.3.2 Market Research for Technical Specifications

In parallel with visual label-design research, it is important to gather data on the size of the market

and the efficiency distribution of models sold as well as the cost and potential technologies for efficiency
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Figure 5-10 Focus group results of four finalist label designs in Mexico

improvements. These data are necessary to estimate the potential savings from the energy-labeling

program.

Market analysis can rely on secondary data available from manufacturers, government statistics, and
research firms. If resources are available, the program manager may hire a consultant to carry out new
market research and analysis. It is important to have as much data as possible based on results of energy-
performance testing in accredited laboratories (see Section 5.4 below). In addition, as noted above, it

is advisable to have a process for regular consultation with stakeholders (see Section 5.1.4) and to use
this process to assist in collecting market data and reviewing the market analysis, to ensure an accurate
overview of market size and efficiency levels. The process of market analysis is described in Section 3.4

of Chapter 3.
Performance Specifications

A process for developing appropriate performance specifications is essential to ensure the effectiveness
and credibility of the label over time. Performance levels should be based on the energy saved for each
individual product, the cost effectiveness of the levels, and the acceprability to consumers of incre-

mental costs. They should avoid performance levels that can be met by only one or very few manufac-

turers with proprietary technologies.

For countries developing their first label for a product, the process of creating workable, effective

technical specifications can be considerably simplified by starting with specifications already published
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Research In India

To understand India’s diverse consumers and develop an appliance efficiency comparison
label that would attract, persuade, and communicate clearly to those consumers, the
U.S. Agency for International Development/India sponsored a three-phase, two-year con-
sumer research project. Phase I, a baseline survey, set the stage for many decisions that
followed, including whether or not label development should proceed. In-home inter-
views with 1,833 urban consumers in six major cities revealed that:

B Because of their penetration and brand homogeneity, refrigerators would be
the best appliance for initial standards and labeling.

m Consumers could be reached through and would respond very positively to a
labeling regime.

B The label design should appeal to both men and women because both were
involved in buying decisions.

B Consumers did not connect energy efficiency to appliance purchases even
though energy issues (e.g., shortages, quality) were of high concern to many
consumers.

m For the labeling program to be effective, a strong marketing/information
campaign would need to be coupled to it.

B Program planning should address consumers’ distrust of appliance salespeople
and resulting heavy reliance on manufacturers and word of mouth in appliance
purchase decisions.

Phase 2 convened 10 qualitative consumer focus groups to test 17 different label
designs constructed from existing successful label formats elsewhere, using design ele-
ments meant to appeal to Indian consumers. Consumers reviewed the
options and selected the ones they found most understandable,

appealing, and persuasive. The groups also “constructed their
own favorite label” from the individual label elements. Despite

the many label formats and elements, much consensus 4 MORE STARS \
MORE SAVINGS

emerged. Consumers favored and best understood two label

. e . ! RN P OWER SAVINGS
types, one using stars as the rating scale and one using a sin- GUIDE
gle-bar, sliding scale. Participants also identified many specific -

likes and dislikes.

Phase 3 consisted of a focus group to factor the opinions — -
Power Consumption

of key government and appliance industry experts into the

label development process and a quantitative survey of 673 Units per year
consumers who were placed in a buying context. Consumers :.":"m

rated four “final” labels for their appeal, comprehensibility, and :V? :‘?‘m“"'"""""""""
persuasiveness. Although all four labels scored high, some dif- g

ferences in these three areas resulted in the recommendation i

of the label shown here.
Source: IRG 1999
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in other countries for the same product. Such specifications should not be adopted wholesale but
can often be adapted to fit the distribution of products in the host countries and to accommodate

other specific conditions in the particular country. The CLASP website (www.clasponline.org) and

the Asia Pacific Economic Cooperation (APEC) Energy Standards Information System (ESIS) website
(www.APEC-ESIS.org) offer easy access to a wide range of national programs and specifications,
searchable by product.

Specifications for continuous comparison labels (like those used in the U.S. and Canada) require the
least analysis to establish technical requirements. Key components of the analysis include specifying
product size and performance classes (e.g. the size of the refrigerator, and features such as automatic
ice making), compiling the energy-performance information for all products of a class, and specifying
the end points of the range for each product. The labeling requirements specify the product classes
and ranges and the procedure for calculating the performance of each model. The manufacturer is
then required to produce the label and indicate where the product falls in this range. (For an example
of this type of specification, see the U.S. Federal Trade Commission website instructions for the U.S.

Energy Guide label—www.ftc.gov/appliances).

Technical specifications for categorical comparison labels involve more complicated analysis and deci-
sions. In addition to analysis similar to that described above for continuous labels, establishing cate-
gorical comparison labels requires that product distribution data be analyzed to develop the threshold
values for each category. It is also necessary to perform engineering analysis of potential technical
improvements in efficiency and costs. The category thresholds are normally expressed either as per-
centages above or below a weighted average of the market or as actual energy-performance values.
The thresholds can define uniform steps or steps of different sizes depending on the product distribu-
tion and the overall objectives of the program. In the E.U., for example, categories for cold appliances
were established with a fairly even distribution, based on the policy objective of encouraging improve-
ments in efficiency during subsequent years and the requirement that products not yet available in
the market should fall into the highest efficiency class if they used the best available technology. The
categories were specified as an algorithm with percentages above and below the average value for each
model class. When the label was introduced in 1994, there were almost no available models in the
best-performance class (A), but a detailed engineering analysis had shown that is was quite possible
for manufacturers to produce class-A products (Lebot et al. 2001). The Australian label appliance-rat-
ing categories also reflect an ambitious approach; when they are updated, the most efficient products
are generally rated at only 3 or 4 stars although the most-efficient category (5 stars) is determined to

be achievable based on engineering analysis (See www.energyrating.gov.au).

For endorsement labels, a detailed analysis is needed to establish the performance threshold for a high-
efficiency portion of the market, commonly the top 10-25 %. The intent is usually to reflect current
market conditions and to update the threshold frequently as the market shifts toward greater efficien-
cy over time. The U.S. ENERGY STAR program provides an example of the process of developing
performance specifications for endorsement labeling (McWhinney et al. 2004). This multi-step

process includes early consultation with manufacturers and engineering analysis to determine the:
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m energy-performance distribution of models currently in the market

m technical potential for efficiency improvements

m national energy saving estimates for alternative proposed efficiency levels
m time needed to introduce product design changes

m potential technical barriers

m cost effectiveness of technical improvements

Based on the analysis, draft specifications are developed and additional consultations are held with
manufacturers, other stakeholders, and independent technical experts before final specifications are
issued. The program staff works in close cooperation with interested industry partners during the
collection of the necessary engineering, technical, and market data; during the process of review and

comment on the analysis; and in drafting the specifications themselves.

Often, the process of consumer research and consultation with manufacturers, retailers, and other
experts identifies non-energy-performance features that are more important than energy performance

in consumer choices. It may be necessary to include these other performance measures and their test
procedures in the technical specification. For example, the color and other qualities of light or the
delay in start-up for some fluorescent bulbs may be critical for consumer acceptance of lighting
products. Cleanliness, noise, and time per wash may be greater determinants of the desirability of a
clothes washer than energy performance. If some manufacturers were to meet energy requirements at
the expense of these features, consumers might be dissatisfied, which would undermine the credibility
of the entire labeling program. This is especially important for endorsement labeling because the link-
age of energy efficiency with high quality is a key message in marketing labeled products
(McWhinney et al. 2004).

It is also sometimes necessary to specify these additional performance measures for categorical com-
parison labels, as in the E.U. label for clothes washers, which includes an A through G rating for
washing performance (Lebot et al. 2001). The establishment of a set of categories for other perform-
ance attributes is quite complicated and is therefore less extensively applied in comparison labeling

than in endorsement labeling.

Production and Placement Specifications

Chapter 5

Many well-established labeling programs provide formats and label requirements to manufacturers
but rely on manufacturers to print and attach labels before products are shipped to market. The
specifications include detailed instructions for the appearance and content of the label as well as
its placement on the product. These instructions are available on program websites such as the
Australian Greenhouse Office site (www.energyrating.gov.au) and the U.S. ENERGY STAR site

(www.energystar.gov/).




In the E.U., the process of producing and affixing labels is complicated by the need to accommodate
many languages in the different member countries. As noted earlier, the label is created in two parts,
with manufacturers required to produce the portion that contains technical and rating information in
numeric and visual form shipped with the product. The balance of the label is provided by retailers in
the appropriate language; retailers are also responsible for ensuring that labels are placed on products

in the required position.

m Step 0-3: Customize a Testing Program for Labels

Because Step L-3, customizing a testing program for labels, and Step L-2, market research (described in

the previous section) explore and amplify similar information, they should proceed simultaneously.

A labeling program is unlikely to be effective without an appropriate testing program. Energy-perform-
ance testing is discussed in detail in Chapter 4. In this section, we briefly discuss testing issues related

specifically to designing and implementing a labeling program.

Initiating a testing program requires access to competent government or private testing laboratories,
which should be accredited and/or certified to ensure accuracy of and confidence in the test results.
Accreditation is especially necessary when in-country testing laboratories are not available. Such accept-
ance also eliminates duplicate testing and thus reduces the cost of importing goods. Accreditation of
testing laboratories and mutual recognition agreements can be important and are discussed in Chapters

3, 4, and 8.

Once a system for energy-performance testing is in place, the results of initial testing of a sample of
products can be used to:

m characterize the range of efficiency of models sold in the market

m estimate the potential savings from the labeling program

m form the basis for developing the label categories

m provide the energy-performance results used to label each product

5.4.1 Design of the Testing Program

Tests must verify all the important information on the label. The test data required for an energy-label-

ing program should at a minimum include three essential elements:
g prog

m Energy consumption. The metric of energy consumption will be shown on the comparative energy
label or provide the threshold for qualifying a product for an endorsement label. For example, the test

might specify energy use per day, per hour, per month, or per cycle.
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m Performance. A description of other measurements or separate tests that must be performed to estab-
lish the product’s capacity (e.g., kilowatts of cooling capacity for air conditioners, liters of internal
volume for refrigerators) or function/performance (e.g., a washing and drying index for dishwashers).
If other non-energy-performance features such as washing performance or quality of light are to be

included in the label specifications, testing protocols for these features must be included.

m Tolerance. Rules specified by regulators to ensure that values reported by tests are within acceptable

error bands and to provide for retesting and resolving any apparent differences in results.

There is a range of approaches to publishing the rules that govern product testing. Some tests and rules
may be published by a country’s standards-setting agency, as references to standards from an international
agency such as the International Standards Organization (ISO) or International Electrotechnical
Commission (IEC). Alternatively, lawmakers or regulators in any country may publish all energy-related
requirements, from the test procedure to the requirements for energy labeling, in an official government

regulation.

In practice, there is a continuum, and the approach differs in every country. Experience suggests that if
large volumes of technical requirements are embedded within regulations, these requirements can be

difficult to change and keep up to date. A second problem with extensive reliance on regulations is that
often the people responsible for writing regulations, usually lawyers, are not experts in energy efficiency,

so drafting errors can be common unless the text is carefully verified.

There are also cases in which a number of states, provinces, or countries have separate laws and regula-
tions but implement a common labeling program (e.g., the Australian states, Canadian provinces, and
European countries). In cases like these, it is preferable to have technical requirements referenced to a
single source (e.g., a national or international standard) rather than replicating copies of the require-

ments in numerous separate acts or local legislation.

5.4.2 Product Registration and Test Reports

Requirements for the certification of test results for energy labeling vary. Certification often but not
always involves some form of registration or filing of test reports. Many countries, including Europe, the
U.S. and Australia, allow manufacturers to self-certify their products. Self-certification only works, how-
ever, if the regulatory agency can effectively monitor and enforce compliance. The cost of a testing and
certification program depends directly on how stringent the process is, but the total costs associated
with product testing for an energy-labeling program are relatively small in comparison to the total costs
of product manufacture although the costs of testing for products exported to multiple countries with

differing test requirements can significantly reduce manufacturers' profit margins.

In some countries (e.g., Australia), manufacturers have to submit test reports for approval of an energy
label for a product. These reports are usually submitted as part of the process of product registration.
An alternative approach, used by the E.U., is to require manufacturers to retain copies of formal test

reports until manufacturing of the model has ceased (or, more commonly, for a period of some years
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after manufacturing has ceased). The manufacturer is usually required to produce these test reports only
if there is a question regarding the validity of the label claims. Although this approach reduces the gov-

ernment’s administrative costs for the program, it makes verifying declared performance difficult. It also
makes it difficult to track products on the market and to ensure ongoing monitoring of the compliance

and accuracy of the information on labeled products.

In Thailand, registration of test results is done by the DSM Office at EGAT, and all products must be
tested at a government-certified laboratory. An advantage to this approach is that the DSM Office now
has a complete database of all products labeled since labeling programs began in 1996, and they can

easily review the data to analyze trends and track improvements in energy performance over time.

m Step (3-4: Implement the Program

Once a labeling program is designed, it is important to have a clear plan for implementing the program,
including rules and guidelines, marketing and promotion, compliance and enforcement, and regular

revision of technical specifications.

5.5.1 Establish and Announce Regulations and Procedures

At the program outset, it is important to develop an action or implementation plan covering all aspects
of the program. The plan does not need to be long, but it should specify the main implementation steps

and identify which agencies are primarily responsible for each step. In general, the main steps include:

m consulting with stakeholders to agree on roles

securing budget and resources for program implementation

finalizing technical specifications for the program

m announcing technical specifications to stakeholders

drafting step-by-step guidelines for the program, including timing of implementation

consulting with stakeholders on draft program guidelines

finalizing and disseminating program guidelines and implementation schedule

® initiating program implementation

5.5.2 Program Marketing and Promotion

Placement of an energy label on a product is only the first step in attempting to influence consumers’
purchase decisions. Research has shown that education and media promotion, e.g., newspaper, maga-
zine, radio or television ads, are valuable aids in making a label effective. A number of related measures

within a program increase the effectiveness of an energy label, including:
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m retailer support for the program (hostile retailers can neutralize the impact of labels)

m government promotion of the program (e.g., frequent public-service announcements and annual

efficiency awards)

m publication of lists of current models on the market (e.g., a brochure and an internet site that are

easily accessible)

m point-of-sale information and support

Promotional marketing is most effective when consumers receive numerous, consistent messages regard-
ing energy efficiency, not just as part of the energy-labeling program but also in other, related energy
programs that may be running in parallel. Repeated messages reinforce a culture of energy efficiency

among consumers and industry and help to create an energy-efficiency ethic within the country.

Often the most important promotion and marketing efforts are carried out by some of the other energy-
efficiency programs described in Chapter 10. For example, China’s refrigerator labels are being promot-
ed in a larger refrigerator market-transformation project that includes a variety of stakeholder activities
and consumer communication. Chapter 7 describes in more detail the techniques for successful label

marketing and outreach.

5.5.3 Compliance and Enforcement

For a labeling program to be truly effective, it must be credible to consumers, manufacturers, and

other stakeholders. A mechanism is needed to ensure that manufacturers, distributors, and retailers
comply. For a mandatory labeling program, it is usually necessary to establish a policing and enforce-
ment scheme to detect instances in which labels are not displayed on products. Violation of the labeling

requirement must be penalized to discourage continued noncompliance.

Compliance is important with any type of label—endorsement, or mandatory or voluntary comparison
—though the mechanisms and penalties may be quite different. The voluntary U.S. ENERGY STAR
program, for example, relies heavily on stakeholders to check compliance and bring problems to the
attention of the program managers. It also carries out “check testing,” periodically buying a random
sample of appliance models from stores and testing them in independent laboratories. The primary
penalty for noncompliance is to remove the label from the manufacturer; information about the re-
moval is posted on the ENERGY STAR website. Because the program is voluntary and manufacturers
are choosing to participate, they usually try to resolve problems to avoid label withdrawal. The with-

drawal of a label has occurred only rarely during the 12-year history of the program.

If an energy-labeling program is to be credible to the public, it is necessary to ensure that claims made
on any energy label are reasonable and accurate. This requires verification of claims about capacity, per-
formance, and energy consumption, as applicable, through independent testing. In a competitive mar-
ket, much of this policing can be undertaken by competing manufacturers. Detailed discussion of

policing and enforcement can be found in Chapter 8.
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m Program Monitoring, Evaluation, and Revision

Monitoring is an ongoing process of providing timely and regular information about the progress of a
labeling program, and evaluation assesses the effectiveness of a label, usually at the end of a program.

Regular revision of technical specifications and label designs is also an important element of a program.

5.6.1 Monitoring vs. Evaluation

Monitoring tracks key data and indicators and acts as an “early warning system” for problems. By
contrast, evaluation is not ongoing but is carried out at a discrete point in time, usually at the
completion of the project, and usually entails comparison with a baseline that was established at the
beginning of the project. For multi-year projects, evaluation may also be performed as a mid-term
review. Evaluations take longer than monitoring and go into depth to understand causes and effects
(Danish Management A/S et al. 2001).

| 5.6.2 Monitoring Strategy

From the outset, the program management team should establish a system for tracking and monitoring
key program data. The monitoring system should provide results-oriented information and report its

findings in a user-friendly and timely manner to the main stakeholders.

It is important for the implementing agency to discuss and agree on a set of program indicators by
which the agency measures its progress toward achieving its goals and, ultimately, measures program
success. Some tracking indicators for a labeling program for a particular product could include:

m number of label applications and percent increase/decrease from previous period

m number of manufacturers participating in labeling program and percent increase/decrease from

previous period

m number of labeled models currently in market as percent of all models sold and percent

increase/decrease from previous period

m number of labeled units currently labeled in market as percent of all units sold and percent

increase/decrease from previous period
m percent of labeled units in each label category and increase/decrease from previous period

m average efficiency of all labeled models in market and percent increase/decrease from previous

period

m percent of check-tested models that pass/fail and increase/decrease from previous period

The best way to make a monitoring system transparent is to make it web-based, with access provided to
Y & Sy’
program staff and consultants as needed. For example, program staff and consultants might have access

to raw data on test results, label registrations, market estimates, and check-test results while the public
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website might show regular updates of the number of models labeled, average efficiency of models

labeled, trends in efficiency levels in the market, etc.

Chapter 9 addresses the basics of program evaluation. The discussion below treats aspects of program

monitoring and evaluation that are specific to labels.

5.6.3 Evaluation Approaches

To assess whether an energy label is effective, a policy maker can ask the following basic questions:

m Are consumers and retail sales staff aware of the label, and does it grab their attention in a retail

environment?

m Do they understand the label and make correct conclusions about the energy efficiency of models

depicted?

m Do they find the label credible and interesting or otherwise have a positive reaction to the label’s

appearance and technical content?

m Do they state a willingness because of the label to purchase more-energy-efficient appliances than

they would have otherwise?
m Do they change their behavior and/or purchase more-energy-efficient appliances?

m Are manufacturers influenced to produce more-efficient products by the labels or by consumer

reactions to the labels?

Measuring Awareness, Understanding, and Impact

Label awareness is commonly used as a proxy measure of label effectiveness. However, awareness
surveys do not provide useful information about consumer understanding or decision making. In
addition, awareness surveys require careful construction. Simple exercises such as showing a label and
asking study participants if they have seen such an information tool before have been shown to yield
inflated results. Open-ended questions that ask study participants what energy indicators they use or
see in a retail context typically yield more conservative results. Such “unaided” questions should
precede any “aided” questions that display the target label. This will indicate a range of results, with
the unaided measure usually reflecting the likely lowest level of awareness and the aided measure the

likely highest level.

Consumer understanding is more diff